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INTRODUCTION

THE CITY OF SEATTLE AND KING COUNTY ARE PLANNING SEDIMENT REMOVAL ACTION FOR EARLY

CLEANUP OF CONTAMINATED SEDIMENTSSEDIMENT IN THE SLIP EARLY ACTION AREA EAA OF THE LOWER
DUWARNISH WATERWAY LDW SUPERFUND SITE IN SEATTLE WASHINGTON FIGURE 11 THE

GOAL OF THISTHI SEDIMENT CLEANUP IS TO SIGNIFICANTLY REDUCE UNACCEPTABLE RISKSRISK TO THE
AQUATIC

ENVIRONMENT RESULTING FROM POTENTIAL EXPOSURE TO CONTAMINANTSCONTAMINANT IN SEDIMENTSSEDIMENT IN THE SLIP
THISTHI CLEANUP WILL ALSO REDUCE POTENTIAL HUMAN HEALTH RISKSRISK ASSOCIATED WITH

POLYCHIORIRIATED BIPHENYLSBIPHENYL PCBSPCB IN SEDIMENT

THISTHI REMOVAL ACTION WITHIN THE LDW SUPERFUND SITE IS FEDERAL ACTION UNDER THE

COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND
LIABILITY ACT CERCLA

AND IS THEREFORE REQUIRED TO SUBSTANTIVELY COMPLY WITH THE ENDANGERED SPECIESSPECIE ACT ESA
SUBSTANTIVE COMPLIANCE WITH ESA MEANSMEAN THAT THE US ENVIRONMENTAL PROTECTION AGENCY

EPA WILL PREPARE AN ASSESSMENT OF EFFECTSEFFECT ON LISTED SPECIESSPECIE FOR ANY MAJOR CONSTRUCTION

ACTIVITY WITHIN OR AT THE CERCLA ACTION SITE THAT IS LOCATED NEAR LISTED SPECIESSPECIE OR

DESIGNATED CRITICAL HABITAT THISTHI BIOLOGICAL ASSESSMENT IS PREPARED IN SUPPORT OF THISTHI

REQUIREMENT

THISTHI BIOLOGICAL ASSESSMENT IS BEING SUBMITTED
CONCURRENTLY WITH THE

DESIGN DOCUMENTSDOCUMENT FOR

THE SLIP4 REMOVAL ACTION INTEGRAL 2007 IN ACCORDANCE WITH THE ADMINISTRATIVE SETTLEMENT

AGREEMENT AND ORDER ON CONSENT ASAOC FOR THE REMOVAL ACTION

11 PROJECT BACKGROUND

THE LDW WAS ADDED TO EPASEPA NATIONAL PRIORITIESPRIORITIE LIST AKA SUPERFUND IN SEPTEMBER 2001

BECAUSE OF CHEMICAL CONTAMINATION IN SEDIMENTS THE KEY PARTIESPARTIE INVOLVED IN THE LDW
SITE ARE THE LOWER DUWAMISH WATERWAY GROUP LDWG COMPRISED OF THE CITY OF SEATTLE

KING COUNTY THE PORT OF SEATTLE AND THE BOEING COMPANY EPA AND WASHINGTON

DEPARTMENT OF ECOLOGY ECOLOGY EPA IS THE LEAD REGULATORY AGENCY FOR THE SEDIMENT

INVESTIGATION AND CLEANUP WORK UNDER CERCLA ECOLOGY IS THE LEAD REGULATORY AGENCY FOR

SOURCE CONTROL WORK THE LDWG IS VOLUNTARILY CONDUCTING THE LDW REMEDIAL

INVESTIGATION AND FEASIBILITY STUDY RIIFSRIIF UNDER AN ADMINISTRATIVE ORDER ON CONSENT

THE CITY OF SEATTLE AND KING COUNTY ARE CONDUCTING THE REMOVAL ACTION DESIGN ARID

CONSTRUCTION IN SLIP UNDER
SEPARATE ASAOC FOR THE REMOVAL ACTION

INFORMATION ON THE NATURE AND EXTENT OF CHEMICAL DISTRIBUTIONSDISTRIBUTION OBTAINED DURING THE LDW
PHASE REMEDIAL

INVESTIGATION WAS USED TO IDENTIFY CANDIDATE LDW LOCATIONSLOCATION FOR
EARLY

CLEANUP ACTION SLIP WAS IDENTIFIED AS CANDIDATE EARLY ACTION AREA BY EPA AND ECOLOGY
BASED PRIMARILY ON ELEVATED CONCENTRATIONSCONCENTRATION OF PCBSPCB AND EPA DETERMINED THAT SLIP

MEETSMEET THE CRITERIA FOR
INITIATING REMOVAL ACTION UNDER CERCLA AND THAT THE PROPOSED

ACTION IS NONTIMECRITICAL THE CITY OF SEATTLE AND KING COUNTY CHARACTERIZED
SLIP SEA

INTEGRAL CONSULTING INC II
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2004 INTEGRAL 2004 2007 AND PREPARED AN ENGINEERING EVALUATIONCOST ANALYSISANALYSI EECA
FOR THE REMOVAL ACTION INTEGRAL 2006

THE EECA INCLUDESINCLUDE STREAMLINED ECOLOGICAL RISK ASSESSMENT THAT SHOWSSHOW THAT PCBSPCB IN

SURF ACE SEDIMENTSSEDIMENT WITHIN THE SLIP EAA EXCEED WASHINGTON STATE SEDIMENT MANAGEMENT
STANDARDSSTANDARD SMS STANDARDSSTANDARD SEDIMENT QUALITY STANDARDSSTANDARD AND CLEANUP SCREENING

LEVELSLEVEL FOR PROTECTION OF BENTHIC ORGANISMS THE EECA ALSO INCLUDESINCLUDE STREAMLINED

EVALUATION OF HUMAN HEALTH RISK THE NEED FOR REMOVAL ACTION WAS SUPPORTED BY THE

QUALITATIVE HUMAN HEALTH RISK ASSESSMENT WHICH IDENTIFIED THREE PRIMARY ROUTESROUTE FOR

HUMAN EXPOSURE TO CHEMICALSCHEMICAL IN LDW SEDIMENTSSEDIMENT

CONTACT WITH SEDIMENT DURING COMMERCIAL
NETFISHING ADULTSADULT

CONTACT WITH INTERTIDAL SEDIMENT DURING BEACH
PLAY CHILDREN

CONSUMPTION OF FISH AND SHELLFISH TRIBAL AND ASIAN AND PACIFIC ISLANDER ADULTSADULT AND

CHILDREN

THE
SLIP

REMOVAL ACTION BOUNDARY IS BASED PRIMARILY ON THE AREA EXTENT OF PCBSPCB BECAUSE

THE CHARACTERIZATION DATA SHOWED THAT PCBSPCB ARE THE CONTAMINANT OF CONCERN HAVING THE

LARGEST AREAL DISTRIBUTION AND THISTHI DISTRIBUTION INCLUDESINCLUDE SEDIMENTSSEDIMENT WITH ELEVATED

CONCENTRATIONSCONCENTRATION OF OTHER CHEMICALS THE REMOVAL BOUNDARIESBOUNDARIE WERE DEVELOPED WITH

CONSIDERATION OF THE SMS CRITERIA CORRESPONDING TO LOW LIKEITHOOD OF ADVERSE EFFECTSEFFECT ON

BIOLOGICAL RESOURCESRESOURCE THE SQS FOR PCBSPCB IS 12 MGKG ORGANIC CARBON BANK SOILSSOIL WITH

ELEVATED PCB CONCENTRATIONSCONCENTRATION EXIST ALONG THE EASTERN SHORELINE OF
SLIP 4 THE BANKSBANK COMPRISE

ERODING LOWBANK BLUFFSBLUFF AND
DILAPIDATED BULKHEADSBULKHEAD ARID LIKELY INCLUDE FILL MATERIAL THAT MAY

BE HISTORIC ANDOR ONGOING SOURCE TO SLIP SEDIMENTSSEDIMENT AND ARE THEREFORE INCLUDED IN THE

REMOVAL BOUNDARIES AREASAREA IN THE LDW OUTSIDE OF THE SLIP REMOVAL ACTION BOUNDARY WILL

CONTINUE TO BE EVALUATED BY THE LDWG EPA AND ECOLOGY UNDER THE LDW RIES

THE EEICA PRESENTED REMOVAL ALTERNATIVESALTERNATIVE AND RECOMMENDED PREFERRED ALTERNATIVE

FOLLOWING PUBLIC COMMENT EPA IDENTIFIED THEIR SELECTED REMOVAL ALTERNATIVE IN AN ACTION

MEMO USEPA 2006A EPA HAS ALSO DOCUMENTED THAT THE SELECTED ALTERNATIVE IS IN

COMPLIANCE WITH THE REQUIREMENTSREQUIREMENT OF THE CLEAN WATER ACT SECTION 404B1 DREDGE AND

FILL REQUIREMENTSREQUIREMENT USEPA 2006B

IN ACCORDANCE WITH THE ASAOC THE
CITY OF SEATTLE AND KING COUNTY ARE SUBMITTING THE

DESIGN DOCUMENTSDOCUMENT INTEGRAL 2007 FOR THE SELECTED REMEDY CONCURRENTLY WITH THISTHI

BIOLOGICAL ASSESSMENT THISTHI BIOLOGICAL ASSESSMENT SUMMARIZESSUMMARIZE RELEVANT INFORMATION FROM

THE DESIGN DOCUMENTSDOCUMENT HOWEVER THE DESIGN DOCUMENTSDOCUMENT PRESENT ADDITIONAL DETAILED

INFORMATION

INTEGRAL CONSULTING INC 12
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12 ACTION AREA

THE PROJECT ACTION AREA COMPRISESCOMPRISE ALL AREASAREA AFFECTED BY PROJECT ACTIVITIESACTIVITIE EG INWATER

REMEDIAL ACTIONSACTION AND OFFSITE DISPOSAL THE PLANNED LOCATIONSLOCATION AND BOUNDARIESBOUNDARIE OF SPECIFIC

ACTIVITIESACTIVITIE WITHIN THE ACTION AREA ARE DESCRIBED IN THE DESIGN ANALYSISANALYSI REPORT INTEGRAL

2007 THE IMPACT ANALYSISANALYSI CONTAINED IN THISTHI BIOLOGICAL ASSESSMENT WILL FOCUSFOCU MAINLY ON

THE IMMEDIATE PROJECT AREA IN AND AROUND SLIP WHERE POTENTIAL EFFECTSEFFECT ARE MOST LIKELY TO

OCCUR

SLIP IS LOCATED ON THE EAST BANK OF THE LDW APPROXIMATELY 28 MILESMILE FROM THE SOUTHERN

END OF HARBOR ISLAND THE SLIP ENCOMPASSESENCOMPASSE APPROXIMATELY 64 ACRESACRE AND IS

APPROXIMATELY 1400 FT LONG WITH AN AVERAGE WIDTH OF 200 FT FIGURE 12 SLIP IS

RELATIVELY SHALLOW RANGING FROM FT MEAN LOWER LOW WATER MLLW AT THE HEAD OF THE

SLIP TO APPROXIMATELY 20 FT MLLW AT THE MOUTH THE SHALLOWEST DEPTHSDEPTH OCCUR AT THE HEAD

AND ALONG THE EASTERN SHORELINE WHERE THE BOTTOM RELIEF GRADUALLY SLOPESSLOPE TO THE CURRENT

AND HISTORICAL DREDGING BOUNDARY LOCATED APPROXIMATELY HALFWAY ACROSSACROS THE SLIP THE

SLIP CLEANUP ACTION AREA INCLUDESINCLUDE APPROXIMATELY 383 ACRESACRE IN THE NORTHERN HALF OR HEAD
OF SLIP FIGURE 13

121 HISTORICAL CONDITIONSCONDITION

DREDGE AND FILL OPERATIONSOPERATION BEGINNING IN 1895 TRANSFORMED THE MEANDERING DUWAMISH
RIVER INTO THE CHARINELIZED LDW MOST OF THE INTERTIDAL WETLANDSWETLAND SHALLOW SUBTIDAL

AQUATIC HABITAT AND UPLAND HABITAT ALONG THE RIVER WERE ELIMINATED AS RESULT OF THE

DREDGING AND FILLING AND THE URBAN AND INDUSTRIAL DEVELOPMENT THAT FOLLOWED LESSLES THAN

PERCENT OF THE HISTORIC ESTUARINE HABITAT REMAINSREMAIN TODAY KING COUNTY 2000A

SLIP WAS CREATED IN THE
EARLY 1900S1900 AND IS AN ARCSHAPED REMNANT OF FORMER DUWAMISH

RIVER MEANDER SINCE ITS CREATION AQUATIC LAND USESUSE IN SLIP HAVE INCLUDED LOG STORAGE
AND SHIPPING ACTIVITY THE EARLIEST LAND USESUSE IN THE SURROUNDING UPLAND AREASAREA WERE
RESIDENCESRESIDENCE AND

LOG STORAGE AND OTHER TIMBERRELATED ACTIVITIES INDUSTRIAL LAND USESUSE BEGAN
IN APPROXIMATELY THE 1930S1930 WITH CONSTRUCTION OF SAW MILL AN EQUIPMENT MANUFACTURING
FACILITY LIME PLANT AND AN ASPHALT PLANT AIRPLANE MANUFACTURING AT THE ADJACENT BOEING
PROPERTY BEGAN SOMETIME BEFORE 1960

THERE HAVE BEEN NO PREVIOUSPREVIOU REMOVAL ACTIONSACTION OR SEDIMENT CLEANUP ACTIVITIESACTIVITIE IN SLIP 4
KNOWN DREDGING EVENTSEVENT OCCURRED IN 1981 AND 1996 WHEN SEDIMENTSSEDIMENT ON THE WEST SIDE OF

THE SLIP WERE DREDGED UNDER PERMIT TO ALLOW CONSTRUCTION OF PIER AND TO IMPROVE SHIP
AND BARGE ACCESSACCES TO THE BERTHING AREA

INTEGRAL CONSULTING INC 13
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122 CURRENT CONDITIONSCONDITION

CURRENTLY MOST OF THE SLIP EAAI CONSISTSCONSIST OF SANDY MUD OR MUDDY SHALLOW SUBTIDAL

HABITAT AT DEPTHSDEPTH OF 4 TO 13 FT MLLW FIGURE 14 INTERTIDAL MUDFLAT HABITAT EXISTSEXIST AT THE

HEAD AND ON THE EAST SIDE OF THE SLIP SURROUNDING THESE AQUATIC HABITATSHABITAT ARE

EMBANKNIENTSEMBANKNIENT THAT TRANSITION FROM ABOUT FT MLLW TO THE UPLANDSUPLAND AT ABOUT 18 FT

MLLW BANK SOILSSOIL CONSIST OF SURFACE FILL LAYER FROM TO 14 FT IN DEPTH UNDERLAIN BY

TIDEFLAT AND RIVER DEPOSITS NEARLY ALL OF THE SLIP SHORELINE HAS BEEN HIGHLY MODIFIED AND

INCLUDESINCLUDE AN OVERWATER PIER RIPRAP SOME MIXED WITH SAND AND GRAVEL WOODEN

BULKHEADSBULKHEAD ARID MISCELLANEOUSMISCELLANEOU FILL THE SMALL AREASAREA OF UNARMORED SHORELINE ARE GENERALLY

STEEP ERODED SLOPESSLOPE VEGETATED BY MIXED
GRASSESGRASSE AND SHRUBS

SLIP IS LOCATED IN HIGHLY DEVELOPED INDUSTRIAL AREA AND THE SHORELINE AND SURROUNDING

AREASAREA HAVE BEEN
SUBSTANTIALLY MODIFIED AND DEVELOPED PROPERTIESPROPERTIE IMMEDIATELY ADJACENT

TO SLIP ARE PRESENTLY OWNED BY CROWLEY MARINE SERVICESSERVICE INC CROWLEY FIRST SOUTH

PROPERTIESPROPERTIE AND THE BOEING COMPANY FIGURE 12 CROWLEY CURRENTLY OWNSOWN THE MAJORITY

OF THE BED OF THE SLIP HOWEVER WHEN REMEDY CONSTRUCTION OCCURSOCCUR MOST OF THE
SLIP BED

AFFECTED BY THE REMOVAL ACTION WILL BE OWNED BY THE CITY OF SEATTLE SURROUNDING UPLAND
LAND USESUSE ARE INDUSTRIAL OR COMMERCIAL

EXCEPT
FOR SMALL LANDSCAPED PARK CREATED ON

BOEING PROPERTY FRI THE 1990S AQUATIC LAND USESUSE IN SLIP INCLUDED THE FORMER CROWLEY

PIER AND BERTHING AREAS FOLLOWING ACQUISITION OF THE CROWLEY PROPERTY BY THE CITY OF

SEATTLE NO SHIPPING OR BERTHING ACTIVITIESACTIVITIE WILL OCCUR WITHIN THE REMOVAL ACTION AREA IE
CROWLEYSCROWLEY FORMER INNER BERTH AREA CROWLEY ACTIVITIESACTIVITIE WILL CONTINUE IN THEIR MIDDLE AND

OUTER BERTH AREAS

FIVE PUBLIC STORM DRAIN OUTFALLSOUTFALL ARE LOCATED AT THE HEAD OF THE SLIP FIGURE 12 THESE

STORM DRAINSDRAIN CUMULATIVELY DRAIN APPROXIMATELY 830 ACRESACRE AND TOTAL FLOWSFLOW CAN EXCEED

190 CUBIC FEET PER SECOND CFS ADDITIONAL PRIVATE OUTFALLSOUTFALL AND STORM DRAINSDRAIN ARE LOCATED

ALONG THE SLIP SHORELINE

13 REPORT ORGANIZATION

THISTHI BIOLOGICAL ASSESSMENT IS ORGANIZED INTO THE FOLLOWING SECTIONSSECTION

SECTION DESCRIBESDESCRIBE THE PROPOSED ACTION WHICH INCLUDESINCLUDE PIER REMOVAL DEBRISDEBRI

REMOVAL BANK EXCAVATION DREDGING AND CAPPING ACTIVITIES

SECTION DESCRIBESDESCRIBE EXISTING ENVIRONMENTAL CONDITIONSCONDITION IN THE SLIP CLEANUP ACTION

AREA

SECTION IDENTIFIESIDENTIFIE BIOLOGICAL RESOURCESRESOURCE IN SLIP CLEANUP ACTION AREA

IN THISTHI DOCUMENT THE SLIP EAA REFERSREFER TO THE APPROXIMATELY 383ACRE PORTION OF THE SLIP AND NEARBY UPLANDSUPLAND
WITHIN THE DEFINED REMOVAL ACTION BOUNDARIES

INTEGRAL CONSULTING INC 14
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SECTION IDENTIFIESIDENTIFIE STATE ARID FEDERALLISTED
SPECIESSPECIE UI SLIP INCLUDING PUGET

SOUND CHINOOK SALMON PUGET SOUND STEELHEAD COASTALPUGET SOUND BULL TROUT
AND BALD EAGLES

SECTION DESCRIBESDESCRIBE THE EFFECTSEFFECT OF THE PLANNED REMOVAL ACTION ON ENVIRONMENTAL
CONDITIONSCONDITION AND BIOLOGICAL HABITAT

SECTION CONTAINSCONTAIN THE EFFECTSEFFECT DETERMINATIONSDETERMINATION FOR PUGET SOUND CHINOOK SALMON
PUGET SOUND STEETHEAD COASTALPUGET SOUND BULL TROUT AND BALD

EAGLES

SECTION CONTAINSCONTAIN THE REPORT REFERENCE LIST

INTEGRAL CONSULTING INC 15
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DESCRIPTION OF THE PROPOSED ACTION

THE REMOVAL ACTION WILL CLEAN UP CONTAMINATED SEDIMENTSSEDIMENT WITHIN THE SLIP EAA WHICH

ENCOMPASSESENCOMPASSE APPROXIMATELY THE NORTHERN HALF OR HEAD OF THE SLIP CONTAMINATED SOURCE

MATERIAL IN BANK AREASAREA ADJACENT TO THE REMOVAL BOUNDARY AND IN THE OUTFALL SEGMENT OF THE

GEORGETOWN STEAM PLANT FLUME LOCATED AT THE NORTHERN TIP OF THE EAA WILL ALSO BE

ADDRESSED DURING THE REMOVAL ACTIVITIES COMPONENTSCOMPONENT OF THE REMOVAL ACTION ARE DESCRIBED

IN MORE DETAIL IN THE FOLLOWING SECTIONSSECTION AND ARE ILLUSTRATED IN FIGURE 21 PLEASE REFER TO

THE DESIGN DRAWINGSDRAWING SPECIFICATIONSSPECIFICATION AND DESIGN ANALYSISANALYSI REPORT DAR INTEGRAL 2007 FOR

MORE DETAILED
DESCRIPTIONSDESCRIPTION OF THE REMOVAL ACTION COMPONENTS SUMMARY OF THE

PRELIMINARY
ESTIMATED SCHEDULE FOR THE REMOVAL ACTION CONSTRUCTION IS PROVIDED IN FIGURE

22

CONSERVATION MEASURESMEASURE AND BEST MANAGEMENT PRACTICESPRACTICE BMPSBMP WILL BE IMPLEMENTED

THROUGHOUT EACH PHASE OF THISTHI WORK THE
DESIGN INTEGRAL 2007 IDENTIFIESIDENTIFIE CERTAIN SPECIFIC

CONSERVATION MEASURESMEASURE AND BMPSBMP WHICH ARE ALSO SUMMARIZED IN THE FOLLOWING

SUBSECTIONS ALL INWATER WORK WILL COMPLY WITH EPASEPA CLEAN WATER ACT CWA401

CERTIFICATION AND WIFI BE CONDUCTED WITHIN ALLOWABLE INWATER CONSTRUCTION PERIODSPERIOD

IDENTIFIED THROUGH THE ESA CONSULTATION PROCESS

REMOVAL ACTION WORK PLAN RAWP WILL BE SUBMITTED AFTER THE CONTRACTOR HAS BEEN

SELECTED AND WILL IDENTIFY SPECIFIC MEANSMEAN METHODSMETHOD EQUIPMENT AND BMPSBMP THAT THE

CONTRACTOR WILL USE ALONG WITH THE DETAILED CONSTRUCTION SCHEDULE REFER TO THE DESIGN

INTEGRAL 2007 FOR FURTHER DISCUSSION OF RAWP CONTENTSCONTENT AND REQUIREMENTS

21 GEORGETOWN STEAM PLANT OUTFALL

THE GEORGETOWN FLUME CONVEYANCE SYSTEM IS LOCATED BETWEEN THE GEORGETOWN STEAM

PLANT AND SLIP 4 IT WAS ORIGINALLY CONSTRUCTED TO CARRY NONCONTACT COOLING WATER FROM THE

STEAM PLANT TO SLIP ALTHOUGH VARIOUSVARIOU DRAINSDRAIN FROM OTHER FACILITIESFACILITIE WERE SUBSEQUENTLY

CONNECTED TO THE FLUME

SIGNIFICANT AMOUNTSAMOUNT OF ACCUMULATED SEDIMENT EXTEND FROM SLIP UP INTO THE 370FT OUTFALL

SEGMENT OF THE FLUME AND THOSE ACCUMULATIONSACCUMULATION NEAR THE OUTFALL FIGURE 12 ARE CURRENTLY

BEING INVESTIGATED BY THE CITY SIMILAR ACCUMULATIONSACCUMULATION ARE NOT PRESENT AT THE OTHER

OUTFALLSOUTFALL TO SLIP 4 IF NOT REMOVED THE SEDIMENTSSEDIMENT NEAR THE GEORGETOWN FLUME OUTFALL COULD

BE TRANSPORTED INTO SLIP FOLLOWING THE CLEANUP ABANDONMENT MODIFICATIONSMODIFICATION OR

UPGRADESUPGRADE TO THE GEORGETOWN FLUME OUTFALL STRUCTURE MAY ALSO BE
NECESSARY

IN

COORDINATION WITH THISTHI REMOVAL ACTION TO ENSURE PROPER FUNCTION OF THE OUTFALL STRUCTURE

IE FREEDRAINING AT LOW TIDE SINCE IT IS CURRENTLY AT LOWER ELEVATION THAN THE

SEDIMENTSSEDIMENT IMMEDIATELY ADJACENT TO THE OUTFALL
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THE CITY IS CURRENTLY CONDUCTING PRELIMINARY ENGINEERING OF ALTERNATIVESALTERNATIVE FOR THE

GEORGETOWN FLUME THE FOLLOWING ALTERNATIVESALTERNATIVE ARE BEING CONSIDERED

CLEANING AND REUSING THE EXISTING CORRUGATED METAL PIPE OUTFALL

ABANDONING THE OUTFALL STRUCTURE

SEPARATE DESIGN FOR THE ENTIRE GEORGETOWN FLUME CONVEYANCE FROM THE GEORGETOWN

STEAM PLANT TO THE OUTFALL IN SLIP IS BEING PREPARED BY THE CITY IT IS IMPORTANT THAT THE

OUTFALL IS FUNCTIONING PROPERLY AND THE ASSOCIATED SOURCE CONTROL IS III PLACE PRIOR TO

CONSTRUCTION OF THE CAP DUE TO SEQUENCING ISSUESISSUE THE WORK ON THE GEORGETOWN FLUME

CONVEYANCE IS ANTICIPATED TO BE ACCOMPLISHED UNDER THE SLIP NONTIMECRITICAL REMOVAL

ACTION NTCRA AUTHORITY OF EPA SUCH THAT
PERMITSPERMIT WILL NOT BE REQUIRED THE CITY IS

WORKING WITH EPA TO ENSURE THAT THE DESIGN ARID CONSTRUCTION OF THE FLUME PROJECT MEETSMEET
THE SUBSTANTIVE REQUIREMENTSREQUIREMENT OF ALL APPLICABLE OR RELEVANT ARID APPROPRIATE REQUIREMENTSREQUIREMENT

ARARS

THE GEORGETOWN FLUME CONVEYANCE DESIGN WILL INCLUDE MEASURESMEASURE TO REMOVE OR OTHERWISE

CONTAIN ANY SUBSTANTIAL ACCUMULATIONSACCUMULATION OF SEDIMENT FROM THE FLUME IMMEDIATELY

UPGRADIENT OF THE OUTFALL THE DESIGN WILL INCLUDE REMOVALDISPOSAL OF THE SEDIMENT

ACCUMULATIONSACCUMULATION AND IT IS ANTICIPATED TO INCLUDE ABANDONING THE EXISTING OUTFALL THE

CONSTRUCTION OF THE OUTFALL ABANDONMENT OR MODIFICATION WILL BE COMPLETED BEFORE THE

CONSTRUCTION OF THE DREDGING AND CAPPING COMPONENTSCOMPONENT OF THISTHI DESIGN

22 PIER DEMOLITION

WITHIN THE PROJECT BOUNDARIESBOUNDARIE PORTION OF CONCRETE PIER OWNED BY CROWLEY EXTENDSEXTEND

OVER THE NORTHWEST BANK OF SLIP 4 THISTHI SEGMENT OF THE PIER IS NO LONGER USED BY CROWLEY
AND WILL BECOME CITY PROPERTY WHEN THE CITY ACQUIRESACQUIRE THAT PART OF THE SLIP AQUATIC LANDSLAND
THAT ARE CURRENTLY OWNED BY CROWLEY CONTAMINATED SEDIMENTSSEDIMENT BENEATH THE PIER WILL BE

CAPPED AS PART OF THISTHI REMOVAL ACTION

CONSISTENT WITH THE SLIP ACTION MEMORANDUM USEPA 2006A THE CITY HAS DETERMINED

THAT REMOVAL OF THISTHI PORTION OF THE PIER PRIOR TO REMEDIATION IS THE MOST APPROPRIATE

APPROACH TO IMPLEMENT THE REMOVAL ACTION AND MAINTAIN THE SEDIMENT CAP OVER THE LONG

TERM WHILE ALSO IMPROVING HABITAT FUNCTION

THE SEGMENT OF PIER TO BE DEMOLISHED IS APPROXIMATELY 450 FT LONG AND 42 FT WIDE AND

EXTENDSEXTEND OVER INTERTIDAL AND SHALLOW SUBTIDAL HABITAT REMOVAL OF THE PIER WILL ELIMINATE

ARTIFICIAL SHADING OVER APPROXIMATELY 043 ACRESACRE OF
AQUATIC HABITAT

THE REINFORCED CONCRETE PILING SUPPORTING THE PIER WILL BE CUT AT THE MUDLINE TREATED

CREOSOTE FENDER PILING AT THE PIER FACE WILL BE EXTRACTED PORTIONSPORTION OF THE PIER DEMOLITION

THAT ARE NOT CONSIDERED INWATER WORK EG DECKING AND PILING CAP REMOVAL OR REMOVAL
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OF PILING IN THE DRY MAY BE CONDUCTED OUTSIDE THE ESTABLISHED INWATER CONSTRUCTION

WINDOW SUBJECT TO EPA APPROVAL

23 REMOVAL OF TIMBERSTIMBER PILING AND DEBRISDEBRI

AN ESTIMATED 800 TONSTON OF TIMBERSTIMBER PILING AND DEBRISDEBRI WILL BE REMOVED AND DISPOSED OF

OFFSITE PILING AND OTHER DEBRISDEBRI ENCOUNTERED DURING THE REMEDIATION WIFI BE MANAGED IN

ACCORDANCE WITH THE SUBSTANTIVE PROVISIONSPROVISION OF STATE REGULATIONSREGULATION WAC 173304200 AND

WILL BE EITHER RECYCLED OR SENT TO PERMITTED SOLID WASTE FACILITY

TREATED TIMBER PILING WILL BE EXTRACTED BY VIBRATORY EXTRACTION OR DEAD LINE PULL FROM

FLOATING DERRICK SOME PILE CUTTING MAY BE REQUIRED IF PILE BREAKSBREAK ABOVE THE MUDLINE

DURING PULLING THE CONTRACTOR IS REQUIRED TO CONTAIN AND CLEAN UP ANY SHEENSSHEEN OR FLOATABLE

DEBRISDEBRI FROM THISTHI OPERATION TO PREVENT THEM FROM DRIFTING TO OTHER AREAS

TIMBERSTIMBER AND PILING REMOVED FROM THEIR CURRENT LOCATION WILL BE STACKED ON BARGE STAGING

AREA WITH FILTERSFILTER TO LIMIT TURBIDITY OF RETURN WATER ANY SEDIMENT BROUGHT UP ONTO THE

BARGE STAGING AREA AS PART OF THE PILING REMOVAL WILL BE CONTAINED AND DISPOSED OF OFFSITE

24 BANK EXCAVATION AND DREDGING

APPROXIMATELY 6100 CUBIC YARDSYARD CY OF SEDIMENTSOIL ALONG 700 FT OF SHORELINE WILL BE

EXCAVATED TO AN AVERAGE DEPTH OF FT TO PREPARE UNIFORM SLOPE FOR CAPPING NO STEEPER

THAN 2H1V FIGURE 21 APPROXIMATELY 250 FT OF THISTHI SHORELINE WILL BE OVEREXCAVATED TO

AN APPROXIMATELY TO 4H1V SLOPE TO EXPAND AND ENHANCE INTERTIDAL HABITAT ALSO

ADDITIONAL EXCAVATION IS INCLUDED ABOVE 11 FT MLLW TO CREATE TWO GENTLY SLOPING

BACKSHORE AREASAREA OF ABOUT 015 ACRES OVERALL THE EXCAVATION WILL CREATE NET 008 ACRESACRE OF

NEW AQUATIC HABITAT AND 028 ACRESACRE OF NEW RIPARIAN HABITAT FROM 12 FT MLLW TO THE TOP

OF BANK REFER TO SECTION FOR COMPLETE DISCUSSION OF CHANGESCHANGE IN HABITAT AREASAREA

ASSOCIATED WITH THE PROJECT

AN AREA FROM THE HEAD OF THE SLIP TO APPROXIMATELY STATION 300 WILL BE DREDGED WITH

MECHANICAL EQUIPMENT TO MINIMUM OF FT REMOVING APPROXIMATELY 4100 CY
OF

SEDIMENT

DREDGED AND EXCAVATED MATERIALSMATERIAL WILL BE PLACED ON BARGE FOR DEWATERING ON SITE WITH

FILTERSFILTER TO LIMIT TURBIDITY OF RETURN WATER THE DEWATERED MATERIALSMATERIAL WILL THEN BE TRANSLOADED

TO LAND AND THEN TRANSPORTED BY TRUCK OR RAIL FOR UPLAND DISPOSAL AT PERMITTED RESOURCE

CONSERVATION AND RECOVERY ACT RCRA LANDFILL THAT IS APPROVED BY EPA THE FINAL

LANDFILL DESTINATION WILL BE IDENTIFIED IN THE CONTRACTORSCONTRACTOR RAWP SUBJECT TO APPROVAL BY

EPA
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THE CHARACTERISTICSCHARACTERISTIC OF THE SEDIMENTSSEDIMENT AND BANK SOILSSOIL THAT WILL BE DREDGED OR EXCAVATED AT

THE PROJECT SITE ARE DOCUMENTED IN THE DESIGN INTEGRAL 2007 THE MATERIALSMATERIAL ARE

CONTAMINATED AND NOT SUITABLE FOR OPENWATER DISPOSAL DISPOSAL OF DREDGED SEDIMENTSSEDIMENT

SOILSSOIL AND DEBRISDEBRI WIFI BE AT AN ESTABLISHED UPLAND SOLID WASTE LANDFILL ALL OFFSITE

TREATMENT STORAGE AND
DISPOSAL

OF CERCLA WASTE WILL OCCUR AT FACIFITIESFACIFITIE THAT ARE

ACCEPTABLE UNDER EPASEPA OFF SITE RULE 40 CFR PART 300440

THE DAR INTEGRAL 2007 CONTAINSCONTAIN COMPLETE DESCRIPTION OF EXCAVATION DREDGING

DEWATERIRIG TRANSLOADING TRANSPORTATION AND DISPOSAL TECHNIQUES THE DAR IDENTIFIESIDENTIFIE

CONSERVATION MEASURESMEASURE INCLUDING DESIGN CRITERIA BMPSBMP OPERATIONAL CONTROLSCONTROL AND

ENGINEERING CONTROLSCONTROL THAT WILL BE USED TO LIMIT ENVIRONMENTAL IMPACTSIMPACT FROM THESE

OPERATIONS THESE ARE ALSO SUMMARIZED IN SECTION 26 BELOW

THE SPECIFICATIONSSPECIFICATION REQUIRE THE CONTRACTOR TO SUBMIT RAWP THAT DESCRIBESDESCRIBE THE EQUIPMENT

PROCEDURESPROCEDURE MATERIALSMATERIAL METHODSMETHOD DISPOSAL LOCATION AND PERSORMEL TO BE EMPLOYED IN THE

WORK FOR THE DREDGING EXCAVATION TRANSLOADING AND DISPOSAL PROCESSES THE RAWP WILL

IDENTIFY
ADDITIONAL

SPECIFIC BMPSBMP TO BE USED BASED ON THE FINAL EQUIPMENT AND SEQUENCING

APPROACHES

25 SEDIMENT CAPPING

ENGINEERED SEDIMENT
CAPSCAP WILL BE CONSTRUCTED OVER 368 ACRESACRE OF SEDIMENT AND

EMBANKMENT AREASAREA AND SOIL COVERSCOVER WILL BE CONSTRUCTED OVER 015 ACRESACRE OF RIPARIAN AREAS

TOGETHER THESE COMPRISE THE ENTIRE 383 ACRESACRE OF THE SLIP REMOVAL AREA ARID OVER

EXCAVATED EMBANKMENT AREASAREA SEE FIGURE 21

SEDIMENT CAPSCAP WILL BE DESIGNED FOR THE FOLLOWING FUNCTIONSFUNCTION

REDUCE POTENTIAL CHEMICAL FLUX FROM CONTAMINATED SEDIMENTSSEDIMENT AND GROUNDWATER

AND CHEMICALLY ISOLATE CONTAMINATED SEDIMENTSSEDIMENT FROM BENTHIC ORGANISMSORGANISM LI

PHYSICALLY ISOLATE CONTAMINATED SEDIMENTSSEDIMENT AND PROVIDE CLEAN HABITAT FOR BENTHIC

ORGANISMSORGANISM

MAINTAIN STABILITY UNDER STATIC LOADSLOAD AND
RELIABILITY UNDER DESIGN SEISMIC LOADSLOAD

RESIST EROSION SUSPENSION AND
TRANSPORT OF CAP MATERIALSMATERIAL AND UNDERLYING

CONTAMINATED SEDIMENTSSEDIMENT BY WAVESWAVE TIDAL AND WIND INDUCED CURRENTSCURRENT AND PROPELLER

WASH

PORTIONSPORTION OF THE CAP WILL BE THICKENED AND GRADED TO EXPAND AND ENHANCE SHALLOW SUBTIDAL

AND INTERTIDAL HABITATTHISHABITATTHI WILL INCLUDE
INCREASING PORTIONSPORTION OF THE CAP TO THICKNESSESTHICKNESSE OF UP

TO FT THE ENGINEERED CAPSCAP WILL BE PLACED OVER CONTAMINATED SEDIMENTSSEDIMENT THAT ARE NOT

REMOVED BY DREDGING THE CAPSCAP WILL PREVENT BIOTURBATION OF CONTAMINATED SEDIMENTSSEDIMENT AND

PROVIDE CLEAN SURFACE FOR RECOLONIZATION BY BENTHIC ORGANISMS THE ESTIMATED TOTAL
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VOLUME OF REQUIRED FILL FOR THE CAPPING IS 29000 CY THE FINAL GRADESGRADE IN THE INTERTIDAL AREA

AT THE HEAD OF THE SLIP STATION 000 TO 250 WILL APPROXIMATE EXISTING GRADES AREASAREA

SOUTH OF STATION 250 WILL BE 35 FT HIGHER THAN EXISTING GRADES WHERE NEEDED ROCK WILL

BE USED TO IMPROVE EROSION RESISTANCE ANDOR SLOPE STABILITY AND SURFACE LAYER OF SANDY

GRAVEL HABITAT MIX WIFI BE APPLIED OVER THE ROCK TO IMPROVE THE ECOLOGICAL FUNCTION OF THE

SURFACE SUBSTRATE

THE CAP DESIGN INCLUDING CAP THICKNESSTHICKNES AND MATERIAL SPECIFICATIONSSPECIFICATION IS IN ACCORDANCE WITH

THE GUIDANCE FOR IN SITU SUBAQUEOUSSUBAQUEOU CAPPING OF CONTAMINATED SEDIMENTSSEDIMENT EPA 905B96004
MATERIAL SPECIFICATIONSSPECIFICATION ARE INCLUDED IN THE DESIGN FILL MATERIALSMATERIAL USED FOR CAPPING AFTER

DREDGING AND EXCAVATING WILL BE CHARACTERIZED AS SUITABLE FOR INWATER PLACEMENT AND WILL

FULFILL THE PHYSICAL CHARACTERISTICSCHARACTERISTIC
NECESSARY

TO ACHIEVE THE PROJECT PURPOSE AT THE SITE

SPECIFIC CONSERVATION MEASURESMEASURE ASSOCIATED WITH THE CAPPING DESIGN ARE AS FOLLOWSFOLLOW

OVEREXCAVATION OF BANK AREASAREA PRIOR TO CAPPING TO INCREASE OVERALL AQUATIC AND

RIPARIAN HABITAT

DESIGN OF FINAL CAP GRADESGRADE FOR FLATTER SLOPESSLOPE ON EMBANKMENT AREASAREA

DESIGN OF FINAL CAP ELEVATIONSELEVATION FOR OVERALL INCREASESINCREASE IN SHALLOW SUBTIDAL AND

INTERTIDAL HABITAT

SPECIFICATION OF THE SMALLEST PRACTICABLE CAP MATERIAL PARTICLESPARTICLE CONSISTENT WITH

ACHIEVING THE OVERALL CAP FUNCTIONSFUNCTION AND LONGTERM STABILITY

SPECIFICATION OF SANDY GRAVEL HABITAT MIX SUBSTRATE TO BE ADDED TO AREASAREA THAT

REQUIRE ROCK ARMORING AND TO AN EXISTING ARMORED AREA UNDER THE PIER TO BE

DEMOLISHED

CREATION OF ADDITIONAL RIPARIANLBACKSHORE HABITAT WHERE LAND OWNERSHIP PERMITSPERMIT
AS DISCUSSED BELOW

ADDITIONAL HABITAT ENHANCEMENTSENHANCEMENT HAVE BEEN INCLUDED IN THE DESIGN WITHIN RA1 AND RA2

WHERE THE FINISHED CAP SURFACE IS ABOVE 13 FT MLLW THE GOALSGOAL OF THE ENHANCEMENTSENHANCEMENT ARE

TO CREATE STABLE AND MORE NATURAL RIPANANBACKSHORE AREA TO ENHANCE THE RECRUITMENT

AND RETENTION OF FINESFINE AND TO PROVIDE CONDITIONSCONDITION CONDUCIVE TO ESTABLISHMENT OF BACKSHORE

RIPARIAN VEGETATION THE HABITAT ENHANCEMENTSENHANCEMENT CONSIST OF THE FOLLOWING ELEMENTSELEMENT WHICH

ARE SHOWN ON THE DRAWINGSDRAWING AND COVER 015 ACRESACRE

OVEREXCAVATING BANK AREASAREA ON CITYOWNED PROPERTY TO CREATE GENTLY SLOPING

SUBGRADE AT THE DESIRED ELEVATIONSELEVATION IN THE HABITAT AREAS

PLACING SOIL COVER IN THE HABITAT AREASAREA TO CONTAIN ANY REMAINING CONTAMINANTSCONTAMINANT IN

BANK SOILS THE SOIL COVER INCLUDESINCLUDE BASE COURSE OF WATERWAY CAP MATERIAL TO RESIST

EROSION DURING EXTREME HIGH TIDESTIDE WHEN WAVESWAVE COULD MOVE THE SAND MATERIAL
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AND ALSO TO DISCOURAGE DIGGING TOP COURSE OF BEACH SAND WILL OVERLIE THE

WATERWAY CAP MATERIAL THE BEACH SAND CONSISTSCONSIST OF WELLGRADED SAND WITH

SIGNIFICANT FINESFINE CONTENT ARID IS INTENDED TO PROVIDE SUITABLE SUBSTRATE FOR

VEGETATIVE GROWTH

PLACING ANCHORED LARGE WOODY DEBRISDEBRI LWD IN THE HABITAT AREAS OVER TIME

ADDITIONAL LWD MAY NATURALLY ACCUMULATE IN THESE LOCATIONS THE GOAL OF PLACING

THE LWD IS TO ENHANCE THE RECRUITMENT AND RETENTION OF FINESFINE AND TO ALLOW FOR MORE

RAPID ESTABLISHMENT AND INCREASED SURVIVAL OF VEGETATION THE LWD IS DESIGNED TO

LAST FOR SEVERAL
YEARSYEAR POTENTIALLY DECADESDECADE AND TO LEAVE MINIMAL ANTHROPOGENIC

DEBRISDEBRI WHEN THE LWD EVENTUALLY DETERIORATES THE LW CONSISTSCONSIST OF PARTIALLY

BURIED DURABLE NATIVE LOG SPECIESSPECIE CEDAR OR FIR WITH ROOTWADSROOTWAD CABLED TO BURIED

CONCRETE ANCHORS THE LWD IS INSTALLED AT ELEVATIONSELEVATION BETWEEN 13 FT MLLW AND

HIGHER WHICH IS THE ELEVATION RANGE EXPECTED TO NATURALLY RECRUIT ADDITIONAL LW
OVER TIME AT THESE RELATIVELY HIGH INTERTIDAL ELEVATIONSELEVATION ABOVE MEAN HIGHER HIGH

WATER THERE IS LESSLES POTENTIAL FOR WAVE ACTION TO DISLODGE THE LW WHEN THE

LWD EVENTUALLY DETERIORATESDETERIORATE MINIMAL CLEANUP EG CUTTING EXPOSED CABLE

SECTIONSSECTION MAY BE DESIRED TO REMOVE ANTHROPOGENIC MATERIAL

THERE IS NO PLANNED LONGTERM MONITORING MAINTENANCE OR ADAPTIVE MANAGEMENT

SPECIFIC TO THE LW OR TO THE POTENTIAL FUTURE NATURAL EVOLUTION OR PLANTING OF
RIPARIAN

VEGETATION IT IS ANTICIPATED THAT THE AREASAREA OF HABITAT ENHANCEMENT WILL UNDERGO CHANGESCHANGE

OVER TIME DUE TO NATURAL PROCESSES

AS NOTED IN THE CWA 404BL ANALYSISANALYSI USEPA 2006B THE SLIP IS DEPOSITIONAL

ENVIRONMENT AND IS EXPECTED TO REMAIN DEPOSITIONAL IT IS EXPECTED THAT IN MOST LOCATIONSLOCATION

SURFACE SUBSTRATESSUBSTRATE WILL BECOME FINER OVER TIME AS SILTSSILT AND SANDSSAND DEPOSIT ATOP
THE CAP

26 CONSTRUCTION BMPSBMP OPERATIONAL CONTROLSCONTROL AND
EQUIPMENT OPTIONSOPTION

THISTHI SECTION PRESENTSPRESENT CONSERVATION MEASURESMEASURE TO BE EMPLOYED DURING CONSTRUCTION TO LIMIT

THE SHORTTERM EFFECTSEFFECT OF THE PROJECT NUMBER OF BMPSBMP ARE INCLUDED AS DESIGN

REQUIREMENTSREQUIREMENT IN THE SPECIFICATIONSSPECIFICATION TO MINIMIZE WATER QUALITY IMPACTSIMPACT DURING ALL PHASESPHASE OF

THE REMOVAL ACTION THESE REQUIREMENTSREQUIREMENT INCLUDE THE FOLLOWING

SEQUENCING DREDGING AND CAPPING ACTIVITIESACTIVITIE TO REDUCE THE DURATION THAT

DREDGEDEXCAVATED SURFACESSURFACE REMAIN EXPOSED BEFORE CAPPING

SPECIFYING STABLE CUT SLOPESSLOPE ALONG THE PRISM BOUNDARY AND BETWEEN INTERNAL

DREDGING UNITSUNIT TO REDUCE THE POTENTIAL FOR SLOUGHING
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REQUIRING EXCAVATION FROM THE TOP OF THE SLOPE DOWN AND CAPPING FROM THE

BOTTOM OF THE
SLOPE UPWARD TO REDUCE THE POTENTIAL FOR SLOUGHIRIG

REQUIRING BULKHEAD DEMOLITION CONCURRENT WITH BANK EXCAVATION TO REDUCE THE

POTENTIAL FOR SLOUGHING

USING AN ENVIRONMENTAL DREDGE BUCKET TO THE EXTENT PRACTICAL CONSIDERING DEBRISDEBRI

AND OTHER SITE CONDITIONSCONDITION AND WITH THE OVERALL GOAL OF MINIMIZING SEDIMENT

RESUSPENSION DURING DREDGING

ELIMINATING MULTIPLE BITESBITE WITH THE DREDGE BUCKET

SPECIFYING MAXIMUM CUT THICKNESSESTHICKNESSE TO LIMIT ANY SLOUGHING ON THE CUT FACE

ELIMINATING SWEEPING WITH THE BUCKET OR STOCKPILING OF DREDGED MATERIAL ON THE

BOTTOM

ELIMINATING THE USE OF GRADING EQUIPMENT BELOW THE WATER LINE

REQUIRING THE FILTERING OF RETURN WATER ENTERING SLIP
FROM THE MATERIALSMATERIAL BARGE AS

MATERIAL IS DEWATERED ON THE BARGE MATERIAL MAY BE MOUNDED ON THE MATERIALSMATERIAL

BARGE TO PROMOTE DRAINAGE

ELIMINATING OVERFIUING OF THE MATERIALSMATERIAL BARGE

AVOIDING OR MINIMIZING TUG ACTIVITY IN CROWLEYSCROWLEY MIDDLE BERTH DURING DREDGING

TO BE COORDINATED BETWEEN THE CITY AND CROWLEY

ANTICIPATING RELATIVELY LOW DREDGE PRODUCTION RATESRATE OF 4001000 CYDAY

SPECIFYING CAP MATERIALSMATERIAL WITH LOW FINESFINE CONTENTSCONTENT TO MINIMIZE TURBIDITY

CONTROLLING LIQUIDSLIQUID AND AVOIDING SPILLAGE FROM TRANSLOADING ACTIVITIES

THE CONTRACTOR WILL SUBMIT RAWP THAT WILL
IDENTIFY

ADDITIONAL BMPSBMP OPERATIONAL

CONTROLSCONTROL AND EQUIPMENT OPTIONSOPTION AVAILABLE FOR MINIMIZING WATER QUALITY CONCERNSCONCERN FOR BOTH

DAYTODAY OPERATIONSOPERATION AS WELL AS POTENTIAL CONTINGENCIESCONTINGENCIE FOR ADDRESSING WATER QUALITY

EXCEEDANCES THESE ELEMENTSELEMENT WILL BE IMPLEMENTED IF NECESSARY TO CONTROL FOR

TURBIDITYWATER QUALITY IMPACTSIMPACT

OPERATIONAL CONTROLSCONTROL MAY INCLUDE THE FOLLOWING

DREDGING AT THE HEAD OF THE SLIP DURING LOWER TIDAL
STAGESSTAGE AS PRACTICAL

EXCAVATING BANK AREASAREA IN THE DRY AS PRACTICAL

DECREASING THE RATE OF DREDGING THISTHI MAY INCLUDE DECREASING THE VELOCITY OF

THE ASCENDING OR DESCENDING BUCKET AS IT MOVESMOVE THROUGH THE WATER COLUMN

PAUSING THE BUCKET BEFORE DIGGING OR PAUSING THE BUCKET FOR LONGER PERIODSPERIOD AT

THE WATER SURFACE TO FACILITATE DRAINAGE
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LIMITING HOURSHOUR OF OPERATION TO FAVORABLE TIDAL CYCLESCYCLE EG AVOIDING TIDAL

PERIODSPERIOD THAT APPEAR TO BE ASSOCIATED WITH ELEVATED TURBIDITY CONDITIONS

MODIFYING THE POSITIONING OF THE BARGES

MODIFYING DREDGE BUCKET MOVEMENT TO DISLODGE ADHERING MATERIAL

DECREASING THE RATE OF CAPPING

RELEASING CAP MATERIAL FROM BUCKET JUST ABOVE THE WATER SURFACE

ADJUSTING RATE OF RELEASE OF CAP MATERIALSMATERIAL USING SMALLER BUCKET OR SKIP BOX OR

INCREASING SWING ARC TO BETTER PLUVIATE ARID CREATE THINNER LIFTS

PLACING THINNER FIRST LIFT OF CAPPING MATERIALS

STOPPING WORK

EQUIPMENT OPTIONSOPTION AND ENGINEERING CONTROLSCONTROL MAY INCLUDE THE FOLLOWING

USE OF AN ENCLOSED OR ENVIRONMENTAL BUCKET THISTHI TECHNOLOGY CONSISTSCONSIST OF

SPECIALLY CONSTRUCTED DREDGING BUCKETSBUCKET DESIGNED TO REDUCE TURBIDITY IN THE

WATER BY REDUCING SUSPENDED SOLIDSSOLID GENERATED DURING DIGGING AND BUCKET

ASCENT THE PRESENCE OF EXTENSIVE DEBRISDEBRI IN SLIP LIMITSLIMIT THE ABILITY TO USE AN

ENVIRONMENTAL BUCKET AND CLAMSHELL BUCKET WILL GENERALLY BE REQUIRED TO

SUCCESSFULLY REMOVE MATERIAL CONTAINING DEBRIS THE
SPECIFICATIONSSPECIFICATION CALL FOR THE

USE OF AN ENVIRONMENTAL BUCKET TO THE EXTENT PRACTICAL CONSIDERING DEBRISDEBRI AND

OTHER SITE CONDITIONSCONDITION AND THE OVERALL GOAL OF MINIMIZING SEDIMENT RESUSPENSION

DURING DREDGING

USE OF SILT CURTAINSSILT SCREENS THE OBJECTIVE WHEN USING SILT CURTAINSCURTAIN IS TO

CREATE PHYSICAL BARRIER AROUND THE DREDGE EQUIPMENT TO ALLOW THE SUSPENDED

SEDIMENTSSEDIMENT TO SETTLE OUT OF THE WATER COLUMN IN CONTROLLED AREA THE MAIN

ADVANTAGE OF SILT CURTAINSCURTAIN IS THAT IF THEY ARE DEPLOYED CORRECTLY THEY CAN

REDUCE SURFACE
TURBIDITY THE MAIN DISADVANTAGESDISADVANTAGE ARE THAT THEY HAVE LITTLE

EFFECT ON BOTTOM TURBIDITY AND LIMIT NAVIGATION IN THE DREDGING VICINITY FOR

SLIP THE CONTRACTOR WILL HAVE THE OPTION OF USING SILT CURTAINSSILT SCREENSSCREEN IF

NEEDED TO ADDRESSADDRES WATER QUALITY EXCEEDANCES

THE CONTRACTOR WILL ALSO BE REQUIRED TO CONTROL THE RELEASE OF SEDIMENT AND ANY ASSOCIATED

LIQUIDSLIQUID INTO THE WATERSWATER AROUND THE UPLAND STAGING AREA DURING TRANSLOADING BMPSBMP AND

ENGINEERING CONTROLSCONTROL MAY INCLUDE THE FOLLOWING

CONSTRUCTING AND MAINTAINING CONTAINMENT BERM OR OTHER CONFINEMENT METHOD

IN THE REHANDLING AREA

USING TIGHTSEALING CRANE REHANDLING BUCKET AND MONITORING FOR LEAKAGE

MINIMIZING THE GAP BETWEEN THE HAUL BARGE AND THE DOCK

USING SPIFI APRON BETWEEN THE HAUL BARGE AND THE DOCK
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LOADING TRUCKSTRUCK OR CONTAINERSCONTAINER DIRECTLY FROM THE REHANDLING BUCKET

DECONTAMINATING AND INSPECTING TRUCKSTRUCK BEFORE THEY LEAVE THE LOADING AREA AND

REQUIRING
IMMEDIATE CLEANUP OF ANY MATERIAL TRACKED OUT

COLLECTING LIQUIDSLIQUID FROM UPLAND CONTAINMENT AREASAREA POTENTIALLY INCLUDING ANY

DEWATERING LIQUIDSLIQUID GENERATED UPLAND PRECIPITATION INTO DIRTY WORK AREASAREA AND

DECONTAMINATION LIQUIDSLIQUID FILTERING TREATING AND ANALYZING THE
LIQUIDSLIQUID AND

DISPOSING
OF THE

LIQUIDSLIQUID IN THE MUNICIPAL SEWER SYSTEM OR INTO SLIP 4 TREATED

WATER WILL BE DISCHARGED TO THE MUNICIPAL SANITARY SEWER SYSTEM UNDER PERMIT

FROM KING COUNTY IF PRACTICABLE IF PERMIT CANNOT BE OBTAINED DISCHARGE INTO

SLIP WOULD BE IN ACCORDANCE WITH EPASEPA CWA 401 WATER QUALITY CERTIFICATION

MINIMIZATION OF POTENTIAL IMPACTSIMPACT TO ADJACENT SEDIMENTSSEDIMENT OUTSIDE THE REMOVAL BOUNDARY
IS ALSO ADDRESSED IN THE DESIGN THE SPECIFICATION REQUIREMENTSREQUIREMENT BMPSBMP OPERATIONAL

CONTROLSCONTROL AND
ENGINEERING CONTROLSCONTROL DESCRIBED ABOVE WILL ALL ACT IN CONCERT TO MINIMIZE THE

POTENTIAL FOR RESUSPENSION OF CONTAMINATED SEDIMENTS COLLECTIVELY THESE ELEMENTSELEMENT WILL

GREATLY REDUCE ANY POTENTIAL FOR CONTAMINATION OF SEDIMENTSSEDIMENT SOUTH OF THE REMOVAL ACTION

BOUNDARIES IN ADDITION THE DESIGN IS INHERENTLY ENGINEERED TO REDUCE IMPACTSIMPACT TO ADJACENT

SEDIMENTSSEDIMENT IN THE FOLLOWING WAYSWAY

SEPARATION OF DREDGING ACTIVITIESACTIVITIE FROM PROJECT BOUNDARIES DREDGING OF THE MOST

HIGHLY CONTAMINATED MATERIAL AT THE HEAD OF THE SLIP IS SEPARATED FROM THE REMOVAL

BOUNDARY BY APPROXIMATELY 400 FT ANY FUGITIVE RESIDUALSRESIDUAL FROM DREDGING AT THE

HEAD ARE EXPECTED TO BE MINIMAL AND WOULD LARGELY SETTLE OUT WITHIN THE AREA THAT

WILL SUBSEQUENTLY BE CAPPED

AVOIDANCE OF DISTURBANCE TO SUBSURFACE MATERIALS NO DREDGING OF DEEPER

BURIED SEDIMENTSSEDIMENT WILL OCCUR NEAR THE PROJECT BOUNDARY THE EXISTING CLEAN LAYERSLAYER

OF NEARSURFACE SEDIMENTSSEDIMENT WIFI ISOLATE THE DEEPER CONTAMINATED MATERIAL DURING

CONSTRUCTION

CUTTING OF PIER PILING CUTTING RATHER THAN
PULLING THE CONCRETE PIER PILING WILL

REDUCE ANY DISTURBANCE OF DEEPER CONTAMINATED SEDIMENTS

PLACEMENT OF BOUNDARY BERM PRIOR TO DREDGING ROCK BERM WILL BE PLACED AT

THE SOUTHERN BOUNDARY OF THE REMOVAL ACTION THISTHI MAY REDUCE ANY OFFSITE

TRANSPORT
OF MUD WAVE TURBIDITY ALTHOUGH SUCH TURBIDITY IS CONSIDERED

UNLIKELY

TO EXTEND TO THE PROJECT LIMITS THISTHI BERM ALSO FUNCTIONSFUNCTION TO MAINTAIN LONGTERM CAP

STABILITY AT THE BOUNDARY

AS CONTINGENCY THE DESIGN INCLUDESINCLUDE SAMPLING OF ADJACENT SEDIMENTSSEDIMENT SOUTH OF THE

REMOVAL BOUNDARY BOTH BEFORE AND AFTER CONSTRUCTION OF THE REMOVAL ACTION IF SEDIMENT

CONTAMINANT CONCENTRATIONSCONCENTRATION ARE DETERMINED TO BE UNACCEPTABLY ELEVATED AS RESULT OF THE

REMOVAL ACTION CONSTRUCTION THE CITY KING COUNTY AND EPA WILL DETERMINE
APPROPRIATE
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RESPONSE ACTIONS THISTHI COULD INCLUDE PLACEMENT OF THIN LAYER 612 INCHESINCHE OF WATERWAY

CAP MATERIAL IN THE AFFECTED AREA

27 LONGTERM MONITORING PLAN AND MAINTENANCE

POSTCONSTRUCTION DOCUMENTATION WILL INCLUDE LONGTERM MONITORING PLAN LTMP IN

WHICH PROCEDURESPROCEDURE ASSOCIATED WITH CAP MONITORING REPAIR AND MAINTENANCE WILL BE

IDENTIFIED

THE DESIGN ALSO INCLUDESINCLUDE AN INSTITUTIONAL CONTROLSCONTROL IMPLEMENTATION PLAN THAT IDENTIFIESIDENTIFIE

INSTITUTIONAL MEASURESMEASURE TO PROVIDE ADDITIONAL STEPSSTEP TO ENSURE LONGTERM PROTECTION FOR

MAINTAINING THE INTEGRITY OF THE CAP
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BASELINE OR EXISTING ENVIRONMENTAL
CONDITIONSCONDITION

EXISTING WATER QUALITY AND HABITAT CONDITIONSCONDITION INFLUENCE THE POTENTIAL SUCCESSSUCCES OF THE

COMPLETED SEDIMENT REMEDIATION ACTION THE BASELINE ENVIRONMENTAL CONDITIONSCONDITION OF THE

SLIP ACTION AREA HAVE BEEN CHARACTERIZED IN PREVIOUSPREVIOU REPORTSREPORT EG KING COUNTY 1999

RUGGERONE ET A 2006 USACE 2003 INTEGRAL 2006 THESE REPORTSREPORT FINDINGSFINDING ON WATER

QUALITY PHYSICAL HABITAT QUALITY AND BIOLOGICAL HABITAT QUALITY ARE DISCUSSED IN MORE

DETAIL IN THE FOLLOWING SECTIONS

31 WATER QUALITY

ECOLOGY IS RESPONSIBLE FOR SETTING WATER QUALITY STANDARDSSTANDARD BASED ON WATER USE AND WATER

QUALITY CRITERIA THE WATERSWATER OF THE LDW ARE DESIGNATED CLASSCLAS WATERS POLLUTANTSPOLLUTANT WITHIN

THE LDW ARE DERIVED PRIMARILY FROM INDUSTRIAL POINT AND NONPOINT SOURCESSOURCE STORMWATER

RUNOFF DISCHARGESDISCHARGE FROM VESSELSVESSEL BANK EROSION AND RESUSPENSION OF CONTAMINATED BOTTOM

SEDIMENTS

SINCE THE 1960S1960 ENFORCEMENT OF THE CLEAN WATER ACT AND SUBSEQUENT STATE WATER QUALITY

STANDARDSSTANDARD AND IMPLEMENTATION OF THE NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

NPDESNPDE HAVE RESULTED IN SUBSTANTIAL IMPROVEMENT IN WATER QUALITY CONDITIONSCONDITION IN THE

LDW AND ESTUARY DIVERSION OF WASTEWATER EFFLUENT TO DEEPWATER OUTF AILSAIL IN PUGET SOUND

HAS SIGNIFICANTLY REDUCED THE BIOLOGICAL OXYGEN DEMAND IN THE ESTUARY USACE 2003 OF

THE PARAMETERSPARAMETER FOR WHICH HISTORIC DATA ARE AVAILABLE ALL CONTAMINANTSCONTAMINANT HAVE BEEN

CONTROLLED TO THE POINT WHERE FEW EXCEEDANCESEXCEEDANCE OF STATE CHRONIC WATER QUALITY CRITERIA OR

THRESHOLDSTHRESHOLD FOR EFFECTSEFFECT ON SALMONIDSSALMONID HAVE BEEN REPORTED IN RECENT YEARSYEAR USACE 2003
SINCE THE MID1980SMID1980 THERE HAVE BEEN NO REPORTSREPORT OF DIRECT MORTALITY OF SALMON OR OTHER FISH

IN THE ESTUARY PROBLEMSPROBLEM PREVIOUSLY ASSOCIATED WITH DELAYED CHINOOK UPSTREAM MIGRATIONSMIGRATION

DUE TO LOW DISSOLVED OXYGEN BARRIERSBARRIER LIKEWISE HAVE NOT BEEN REPORTED SINCE THE DIVERSION

OF THE RENTON TREATMENT PLANT OUTFALL USACE 2003 HOWEVER THE LDW REMAINSREMAIN ON

ECOLOGYSECOLOGY 303D LIST OF THREATENED AND IMPAIRED WATERS THE POTENTIAL FUTURE

DEVELOPMENT OF TOTAL MAXIMUM DAILY LOAD TMDL LIMITATIONSLIMITATION FOR NUMBER OF

PARAMETERSPARAMETER IS EXPECTED TO RESULT IN ADDITIONAL IMPROVEMENTSIMPROVEMENT IN WATER QUALITY

RUGGERONE ET AL 2006 COLLECTED WATER QUALITY DATA FOR THE JUVENILE CHINOOK DUWAMISH

RIVER STUDIESSTUDIE IN 2005 FOR THE WATER RESOURCE INVENTORY AREA 9 THE OVERALL
GOAL

OF THE

STUDIESSTUDIE WAS TO PROVIDE INFORMATION THAT WOULD BE USEFUL TO PLANNERSPLANNER IN MAKING DECISIONSDECISION

ON HOW AND WHERE TO IMPROVE SALMON HABITAT IN THE LOWER WATERSHED WATER
QUALITY

DATA

WERE COLLECTED FROM FEBRUARY THROUGH JULY 12 2005 AT 12 LOCATIONSLOCATION ALONG THE

GREENDUWAMISH RIVER CORRIDOR THREE STATIONSSTATION WERE LOCATED BELOW RIVER MILE RM
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MCLUDMG ONE JUST UPSTREAM AND ACROSSACROS THE RIVER FROM SLIP 4 WATER QUALITY PARAMETERSPARAMETER

INCLUDED SALINITY DISSOLVED OXYGEN TEMPERATURE AND SECCHI DEPTH

311 TURBIDITY

SEDIMENT TRANSPORT WITHIN THE LDW IS INFLUENCED BY SUCH VARIABLESVARIABLE AS THE MOVEMENT OF

THE SALTWATER WEDGE SEDIMENT LOADING FROM UPSTREAM SOURCESSOURCE CHANNEL MORPHOLOGY AND

RESUSPENSION PROCESSESPROCESSE FROM PROPELLER SCOUR AND DREDGING SUSPENDED SEDIMENT SOURCESSOURCE

AND
TRANSPORT PATHWAYSPATHWAY IN THE LDW HAVE BEEN EVALUATED BY KING COUNTY DURING TWO

INVESTIGATIONSINVESTIGATION HARPEROWESHARPEROWE 1983 KING COUNTY 1999 THESE
INVESTIGATIONSINVESTIGATION

FOUND THAT

ALMOST ALL SEDIMENT TRANSPORTED INTO THE LDW FROM UPSTREAM SOURCESSOURCE IS
DEPOSITED IN THE

UPPER REACHESREACHE OF THE LDW NEAR TURNING BASIN 3 DOWNSTREAM FROM THE TURNING BASIN

BULKHEADSBULKHEAD AND PIERSPIER AND HEAVY ARMORING ALONG THE LDW AND ADJACENT ELLIOTT BAY

SHORELINESSHORELINE REDUCE SHORELINE EROSION ARID GENERALLY CAUSE SEDIMENTSTARVED CONDITION

HARPEROWESHARPEROWE 1983 KING COUNTY 1999 THE HIGHEST SOURCESSOURCE OF
TURBIDITY IN THE LDW ARE

PERIODIC PULSESPULSE OF SEDIMENT MOVING DOWNSTREAM FOLLOWING SEASONAL RAINFALL EVENTS

LOCALIZED TEMPORARY PULSESPULSE CAN ALSO RESULT FROM PROPWASH FROM ADJACENT MARINE

FACILITIESFACILITIE ARID BARGE TRAFFIC

WATER QUALITY DATA FROM THE US
GEOLOGICAL SURVEY SAMPLING GAUGE AT THE FOSTER GOLF

LINKSLINK GOLF COURSE IN TUKWILA WASHINGTON INDICATE THAT THE LDW GENERALLY REACHESREACHE ITS

MAXIMUM SUSPENDED SEDIMENT LEVELSLEVEL BETWEEN DECEMBER AND MARCH USACE 2003
OCCASIONAL HIGH LEVELSLEVEL OF SUSPENDED SEDIMENT ALSO OCCUR DURING THE LATE SPRING AND EVEN

INTO THE SUMMER EG 274 MGL ON MARCH 19 1997 264 MGL ON AUGUST 1997 101 MGL
ON MARCH 22 1998 WHICH IS LIKELY DUE TO INTENSE PRECIPITATION FROM SEASONAL STORM

EVENTSEVENT USACE 2003

SECCHI DEPTH WHICH MEASURESMEASURE WATER CLARITY WAS MONITORED IN THE GREENDUWAMISH RIVER

LI

CORRIDOR BY RUGGERONE ET AL 2006 FROM FEBRUARY TO JULY 2005 WATER CLARITY WAS GREATEST

IN THE LOWER
ESTUARY AND LOWER TRANSITION ZONE RM TO RM 55 95 FT COMPARED TO THE

UPRIVER STATIONSSTATION FT LIGHT PENETRATION AND ITS EFFECT ON PHOTOSYNTHESISPHOTOSYNTHESI AND THE

PRODUCTION OF OXYGEN PLAY SIGNIFICANT ROLE IN THE ESTUARINE HABITAT QUALITY OF
SLIP 4

HIGH CONCENTRATIONSCONCENTRATION OF PARTICULATE MATTER SUSPENDED IN THE WATER COLUMN CAN SMOTHER

BENTHIC HABITATSHABITAT AND REDUCE VISIBILITY FOR FISH SEEKING PREY

312 DISSOLVED OXYGEN

THE LDW IS SALTWATER WEDGE ESTUARY WITH LOWER LAYER OF NEARLY UNDILUTED SEAWATER

MOVING UPSTREAM FROM PUGET SOUND AND SURFACE LAYER OF RIVERIRIE FRESH WATER MIXED

WITH SALTWATER THE SALTWATER WEDGE IS PRESENT IN THE LDW THROUGHOUT THE YEAR AND IN

THE VICINITY OF SLIP THE WATERWAY GENERALLY REMAINSREMAIN STRATIFIED WITH DISTINCT

FRESHWATERLOW SALINITY SURFACE LAYER OVERLYING SALTWATER BOTTOM LAYER THISTHI

STRATIFICATION UNDER CERTAIN TIDAL OR CURRENT CONDITIONSCONDITION CAN CAUSE STAGNATION AND DECREASE
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IN DISSOLVED OXYGEN DO WHILE SLIP MAY NOT BE PERSISTENTLY STRATIFIED AREA IT IS

POSSIBLE THAT THE SLIP EXPERIENCESEXPERIENCE DECREASED DO WITH DEPTH AND DURING THE SUMMER

MONTHS

RUGGERONE ET A 2006 MEASURED DO CONCENTRATIONSCONCENTRATION IN THE GREENDUWAMISH RIVER

CORRIDOR AS PART OF THE JUVENILE CHINOOK DUWAMISH RIVER STUDIES DISSOLVED OXYGEN AT

THE 25FT DEPTH AS MEASURED FROM FEBRUARY TO JULY 2005 WAS FOUND TO BE ADEQUATE FOR

SALMON IN ALL AREASAREA BUT THE LOWER ESTUARY AND LOWER TRANSITION ZONE WHERE SLIP IS LOCATED

TENDED TO HAVE LOWER DO 82 TO 95 MGL COMPARED WITH THE UPRIVER SAMPLING STATIONSSTATION

10 TO 115 MGFL

SALMONIDSSALMONID REQUIRE HIGH LEVELSLEVEL OF DO 89 MGL TO MAINTAIN THEIR PHYSIOLOGICAL FUNCTIONSFUNCTION

MCCAULEY 1991 BOTH MIGRATING ADULT AND JUVENILE CHINOOK ARE REPORTED TO ACTIVELY

AVOID AREASAREA WITH LOW DO GENERALLY LESSLES THAN MGL CONCENTRATIONSCONCENTRATION DAVISDAVI 1975

WHITMORE ET AL 1960 HALLOCK ET AL 1970 HOWEVER THE RUGGERONE ET AL 2006 DATA

SUGGEST THAT DO CONCENTRATIONSCONCENTRATION THAT MIGHT IMPACT SALMONIDSSALMONID ARE NOT PRESENT NEAR SLIP 4

313 TEMPERATURE

IN THE LDW THE RELATIVE TEMPERATURESTEMPERATURE OF THE FRESHWATER INFLOW AND SALTWATER INTRUSION

FROM ELLIOTT BAY PRIMARILY INFLUENCE WATER TEMPERATURE WARNER AND FRITZ 1995 THE

RANGE OF TEMPERATURESTEMPERATURE OVER DEPTH IS INFLUENCED BY THE TIDAL STAGE RUGGERONE ET AL 2006
MEASURED WATER TEMPERATURE COLLECTED BY THERMOGRAPHSTHERMOGRAPH SUSPENDED FROM FLOATSFLOAT AT SIX

LOCATIONSLOCATION ALONG THE GREEN DUWAMISH RIVER CORRIDOR FROM FEBRUARY THROUGH JULY 2005

TEMPERATURESTEMPERATURE MEASURED FROM KELLOGG ISLAND RM TO THE TURNING BASIN RM 55 WERE

INFLUENCED BY BOTH FRESH AND MARINE WATERS MARINE WATERSWATER WERE WARMER THAN FRESH

WATER IN FEBRUARY BEGINNING IN MIDAPRIL MARINE WATERSWATER WERE COOLER THAN FRESH WATER

AND THE DAILY 24HOUR RANGE AT EACH LOCATION WAS 7C THE STABLE LOWER RANGE IN DAILY

TEMPERATURE WAS MOST LIKELY ESTABLISHED BY THE RELATIVELY STABLE TEMPERATURE OF MARINE

WATER

THE VARIATION IN WATER TEMPERATURE WITH DEPTH PROVIDESPROVIDE ADULT AND JUVENILE SALMONIDSSALMONID

SOME REFUGE FROM HIGHER TEMPERATURESTEMPERATURE THROUGHOUT MOST OF THE YEAR HOWEVER IN THE LATE

SUMMER AND EARLY FALL THE GENERAL RANGE OF TEMPERATURESTEMPERATURE OFFERSOFFER NO REFUGE FROM

TEMPERATURESTEMPERATURE CONSIDERED OUTSIDE THE PREFERRED RANGE FOR SENSITIVE SALMONID SPECIES LACK

OF LARGE VEGETATION IN THE RIPARIAN ZONE HAS ALSO BEEN CITED AS SIGNIFICANT CAUSE OF

ELEVATED TEMPERATURE IN THE LDW USACE 2003 DUE TO RIEARSHORE DEVELOPMENT AND

INDUSTRIALIZATION OF THE RIVER BANK THERE IS LACK OF RIPARIAN TREESTREE ALONG THE SHORELINE OF

SLIP 4 THUSTHU THE CONTRIBUTION OF
VEGETATION AS AN EFFECTIVE BUFFER AGAINST INCREASING WATER

TEMPERATURE FROM DIRECT SUN EXPOSURE IS PROBABLY MINIMAL FOR THE SLIP EAA AND THE

LDW ON THE WHOLE
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314 CONTAMINATION

THE STATE OF WASHINGTON HAS ESTABLISHED WATER QUALITY STANDARDSSTANDARD FOR THE PROTECTION OF

AQUATIC LIFE THE LDW IS INCLUDED IN ECOLOGYSECOLOGY 2004 303D LIST OF IMPAIRED WATER BODIESBODIE

THAT DO NOT MEET STATE WATER QUALITY STANDARDS IT IS CURRENTLY IDENTIFIED AS FAILING TO MEET

WATER QUALITY STANDARDSSTANDARD FOR FECAL COLIFORM BACTERIA DO TEMPERATURE AND PH AS WELL AS

NUMEROUSNUMEROU CHEMICALSCHEMICAL IN SEDIMENTSSEDIMENT INCLUDING PCBSPCB ECOLOGY 2004 MANY OF THESE

CHEMICALSCHEMICAL ARE BIOACCUMULATIVE AND HAVE THE POTENTIAL TO ADVERSELY IMPACT ORGANISMSORGANISM IN

THE AQUATIC FOOD CHAIN TOTAL PCBSPCB PAHSPAH METALSMETAL AND OTHER CHEMICALSCHEMICAL HAVE BEEN

DETECTED IN CLAM TISSUE SAMPLESSAMPLE FROM
SLIP AT HIGHER CONCENTRATIONSCONCENTRATION THAN FOUND AT OTHER

LOCATIONSLOCATION IN THE DUWAMISH RIVER WINDWARD 2005 TOTAL PCBSPCB AND TOTAL

DICHIORODIPHENYLTRIC DDT HAVE ALSO BEEN FOUND AT HIGHER CONCENTRATIONSCONCENTRATION IN

JUVENILE CHINOOK SALMON COLLECTED FROM THE MIDPORTION OF THE LDW INCLUDING SLIP

WINDWARD 2004C

WATER QUALITY CONTINUESCONTINUE TO BE DEGRADED BY CONTAMINANT EXPOSURE DUE TO THE RE

SUSPENSION OF CONTAMINATED BOTTOM SEDIMENTSSEDIMENT AND WILL CONTINUE TO BE DEGRADED UNTIL

CONTAMINATED SEDIMENTSSEDIMENT ARE REMOVED OR ISOLATED FROM THE AQUATIC ENVIRONMENT

32 PHYSICAL HABITAT QUALITY

TWO BASIC AQUATIC HABITAT TYPESTYPE CAN BE IDENTIFIED IN THE SLIP EAA BASED ON DEPTH

SEDIMENT GRAIN SIZE AND GENERAL TOPOGRAPHY THE FIRST IS SANDY MUD OR MUDDY SHALLOW

SUBTIDAL HABITAT THISTHI AREA IS WITHIN THE GENERAL FOOTPRINT OF THE INNER BERTH AT DEPTHSDEPTH OF

4 TO 13 FT MLLW AND IS OVER 60 PERCENT SILT AND CLAY THE SECOND GENERAL HABITAT
TYPE IS

INTERTIDAL MUDFLAT AT THE HEAD AND ON THE EAST SIDE OF THE SLIP COMPOSED PRIMARILY OF

1560 PERCENT SILT AND CLAY AND IS FOUND AT DEPTHSDEPTH OF TO 4 FT MLLW FIGURE 14
SURROUNDING THESE AQUATIC HABITATSHABITAT ARE EMBANKMENTSEMBANKMENT THAT TRANSITION FROM ABOUT FT

MLLW TO THE UPLANDSUPLAND AT ABOUT 18 FT MLLW BANK SOILSSOIL CONSIST OF SURFACE FILL LAYER

FROM TO 14 FT IN DEPTH UNDERLAIN BY TIDEFLAT AND RIVER DEPOSITS THE IFIL IS
GENERALLY

SAND AND SILTY SAND WITH POSSIBLE LAYERSLAYER OF SILT NEARLY ALL OF THE SLIP SHORELINE HAS BEEN

HIGHLY MODIFIED AND INCLUDESINCLUDE AN OVERWATER PIER RIPRAP SOME MIXED WITH SAND AND

GRAVEL WOODEN BULKHEADSBULKHEAD AND MISCELLANEOUSMISCELLANEOU FILL THE SMALL AREASAREA OF UNARMORED

SHORELINE ARE GENERALLY STEEP ERODED SLOPESSLOPE VEGETATED BY MIXED
GRASSESGRASSE AND SHRUBS

321 SEDIMENT CONTAMINATION

URBAN AND INDUSTRIAL DEVELOPMENT IN THE GREEN DUWAMISH RIVER SYSTEM HAS RESULTED IN

NUMEROUSNUMEROU ANTHROPOGENIC SOURCESSOURCE OF CONTAMINATION INCLUDING INDUSTRIAL DISCHARGESDISCHARGE

COMBINED SEWER OVERFLOWSOVERFLOW STORMWATER RUNOFF AND SHIPPINGRELATED SOURCESSOURCE EG
ACCIDENTAL SPILLSSPILL TREATED PILINGSPILING TETRA TECH 1988 SEDIMENTSSEDIMENT WITHIN SLIP CONTAIN

CONCENTRATIONSCONCENTRATION OF MULTIPLE CHEMICALSCHEMICAL THAT EXCEED THE SEDIMENT MANAGEMENT STANDARDSSTANDARD
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INTEGRAL 2006 SEDIMENTSSEDIMENT IN THE EAA CONTAIN PCBSPCB METALSMETAL OIL AND GREASE PESTICIDESPESTICIDE

AND POLYCYCIC AROMATIC HYDROCARBONSHYDROCARBON PAHS

322 WATER CURRENT PATTERNSPATTERN

SLIP IS AN OFFCHANNEL FEATURE THAT IS
RELATIVELY QUIESCENT WHICH ALLOWSALLOW FOR SEDIMENTSSEDIMENT TO

DEPOSIT OVER TIME THE WESTERN SIDE OF THE
SLIP HAS BEEN DREDGED IN CERTAIN AREASAREA TO

FACILITATE NAVIGATION WITH DREDGING OCCURRING IN 1981 AND 1996 INTEGRAL 2006 CIRCULATION

IN THE DUWAMISH WATERWAY IS CONTROLLED BY FRESHWATER INFLOW AND TIDAL ACTION IN

GENERAL ON RISING TIDE WATER IN BOTH THE BOTTOM SALTWATER WEDGE AND SURFACE LAYER

FLOWSFLOW UPSTREAM ON FALLING TIDE THE FLOW IS DOWNSTREAM ALTHOUGH WATER MOVESMOVE

UPSTREAM AND DOWNSTREAM WITH THE TIDESTIDE CIRCULATION IN THE VICINITY OF SLIP CONSISTSCONSIST OF

NET DOWNSTREAM FLOW IN THE SURFACE LAYER AND NET UPSTREAM FLOW IN THE SALT WEDGE LAYER

KING COUNTY 1999

323 DISTURBANCENOISE

THE HIGHLY INDUSTRIALIZED NATURE OF THE LDW SUBJECTSSUBJECT IT TO FREQUENT AND INTENSE MARINE

TRAFFIC AND THE CONSEQUENT NOISE ARID DISTURBANCE ASSOCIATED WITH COMMERCIAL AND

INDUSTRIAL FATFFITIESFATFFITIE
ALONG THE SHORELINE HOWEVER MARINE TRAFFIC IN SLIP IS LIMITED TO

OCCASIONAL RECREATIONAL VESSELSVESSEL FISHING VESSELSVESSEL TUGSTUG AND BARGES EXISTING NOISE AND

DISTURBANCE LEVELSLEVEL ARE TYPICAL OF HIGHLY INDUSTRIALIZED AREAS REGULAR HEAVY TUG

OPERATIONSOPERATION ASSOCIATED WITH BERTHING ACTIVITIESACTIVITIE WILL CONTINUE IN SLIP OUTSIDE THE REMOVAL

ACTION BOUNDARIESBOUNDARIE IE IN THE MIDDLE AND OUTER BERTHS HOWEVER TUG ACTIVITIESACTIVITIE WILL NO

LONGER BE PERMITTED WITHIN THE CITYOWNED PORTION THAT CONTAINSCONTAIN THE REMOVAL ACTION AREA

33 BIOLOGICAL HABITAT QUALJTY

331 ESTUARINE HABITAT

SLIP IS PART OF THE LDW ESTUARINE SYSTEM THAT ALSO INCLUDESINCLUDE EAST AND WEST WATERWAYSWATERWAY
AND ELLIOTT BAY THE INTERTIDAL PORTION OF THE ACTION AREA CONTAINSCONTAIN SAND MUDFLAT AND

INTERTIDAL BEACHESBEACHE AND THE ADJACENT SHORELINESSHORELINE ARE ALMOST ENTIRELY ARMORED SANDY MUD OR

MUDDY SHALLOW SUBTIDAL HABITAT EXISTSEXIST IN THE INNER BERTH AREA AT DEPTHSDEPTH OF 4 TO 13 FT

MLLW PRIOR TO CHANNELIZATION OF THE DUWARNISH RIVER SLIP WAS FREEFLOWING RIVER

OXBOW THAT LIKELY LACKED THE
SIGNIFICANT INTERTIDAL AREASAREA CURRENTLY FOUND NEAR THE HEAD OF

THE SLIP

332 BENTHIC HABITAT

SLIP IS SHALLOW QUIESCENT WATER BODY WITH BROAD INTERTIDAL AREASAREA NEAR THE HEAD OF THE

SLIP SEDIMENTSSEDIMENT ARE RELATIVELY FINEGRAINED WHICH IS INDICATIVE OF THE QUIESCENT NATURE OF

THE AREA BENTHIC ORGANISMSORGANISM HAVE BEEN OBSERVED IN THE INTERTIDAL SEDIMENTSSEDIMENT ALTHOUGH NO
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FORMAL BENTHIC COMMUNITY DATA HAVE BEEN COLLECTED THE TOTAL
ORGANIC CARBON CONTENT OF

THE SEDIMENTSSEDIMENT IS GENERALLY LESSLES THAN PERCENT WHICH IS SIMILAR TO OTHER AREASAREA IN THE LDW

333 FORAGE FISH

SURF SMELT AND PACIFIC SAND LANCE SPAWN ON BEACHESBEACHE WITHIN PUGET SOUND BUT LIKELY NOT IN

THE SLIP EAA DUE TO THE UNSUITABILITY OF MODIFIED SHORELINES ARMORING AND OTHER

SHORELINE MODIFICATIONSMODIFICATION HAVE REDUCED THE AMOUNT OF AVAILABLE SPAWNING AREAS

II
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BIOLOGICAL RESOURCESRESOURCE
SLIP IS LOCATED IN HIGHLY DEVELOPED INDUSTRIAL AREA ARID THE SHORELINE AND SURROUNDING

AREASAREA HAVE BEEN SUBSTANTIALLY MODIFIED NEARLY ALL INTERTIDAL WETLANDSWETLAND AND SHALLOW

SUBTIDAL AQUATIC HABITATSHABITAT WITHIN THE DUWAMISH RIVER CORRIDOR HAVE BEEN ELIMINATED AS

RESULT OF DEVELOPMENT SINCE 1995 10 SMAU INTERTIDAL MARSH RESTORATION PROJECTSPROJECT HAVE

BEEN CONSTRUCTED DOWNSTREAM FROM THE TURNING BASIN LOW AND MYERSMYER 2002 BUT NONE

ARE IN THE IMMEDIATE VICINITY OF SLIP 4 HOWEVER THE SHORELINE AND MARINE AREASAREA IN SLIP

RETAIN SOME OF THE HABITAT VALUESVALUE OF NATURAL ESTUARIRIE ENVIRONMENTS EXCEPT FOR SMALL

PARK THAT WAS CONSTRUCTED IN THE 1990S1990 MOST UPLAND HABITAT AT SLIP HAS BEEN DEVELOPED

IN THISTHI SECTION THE
GENERAL TYPESTYPE OF HABITAT FOUND IN THE SLIP AREA ARE DESCRIBED FOLLOWED

BY BRIEF SUMMARIESSUMMARIE OF BIOLOGICAL RESOURCESRESOURCE THAT ARE LIKELY TO BE PRESENT IN THE AREA THE

SHORELINE AND ADJACENT UPLANDSUPLAND AT SLIP HAVE NOT BEEN SYSTEMATICALLY SURVEYED BUT

INFORMATION ON GENERAL HABITAT TYPESTYPE WAS AVAILABLE FROM AERIAL AND SITE PHOTOGRAPHSPHOTOGRAPH AND

SITE VISITS LITTLE SPECIFIC DATA OR INFORMATION ON SPECIESSPECIE IN SLIP WERE IDENTIFIED DURING

THISTHI REVIEW

41 HABITAT TYPESTYPE

MOST UPLAND AREASAREA SURROUNDING SLIP ARE DEVELOPED ALTHOUGH THERE IS SOME NATURAL AREA

ASSOCIATED WITH THE PUBLIC PARK ON THE SOUTHEAST SIDE OF THE SLIP AT BOEING PLANT 2 THE

PARK IS PARTIALLY LANDSCAPED WITH ORNAMENTAL AND NATIVE FLOWERSFLOWER SHRUBSSHRUB GRASSESGRASSE AND

TREES SPECIESSPECIE CHARACTERISTIC OF DISTURBED AREASAREA EG BLACKBERRIESBLACKBERRIE ARE PRESENT ALONG THE

SHORELINE SLOPE AND PATHS

NEARLY ALL OF THE SLIP SHORELINE HAS BEEN HIGHLY MODIFIED AND INCLUDESINCLUDE BERTHSBERTH AND

WHARVESWHARVE RIPRAP SOME MIXED WITH SAND AND GRAVEL EXPOSED GEOTEXTILE MATERIAL

BULKHEADSBULKHEAD AND MISCELLANEOUSMISCELLANEOU FILL THE SMALL AREASAREA OF UNARMORED SHORELINE ARE GENERALLY

STEEP ERODED SLOPESSLOPE VEGETATED BY MIXED GRASSESGRASSE AND SHRUBS THERE IS LITTLE OVERHANGING

VEGETATION

AT SLIP TWO BASIC AQUATIC HABITAT TYPESTYPE CAN BE IDENTIFIED BASED ON DEPTH SEDIMENT GRAIN

SIZE AND GENERAL TOPOGRAPHY THE FIRST GENERAL HABITAT TYPE IS SANDY MUD OR MUDDY
SHALLOW SUBTIDAL AREAS THESE AREASAREA ARE FOUND ALONG THE CENTER AND NORTHWEST SIDESSIDE OF

SLIP AT DEPTHSDEPTH OF 10 TO 17 FT MLLW AND ARE OVER 60
PERCENT FINEGRAINED MATERIAL THE

SECOND GENERAL HABITAT TYPE IS INTERTIDAL AT THE HEAD AND ON THE SOUTHEAST SIDE OF THE SLIP

AND IS MUDFLAT COMPOSED PRIMARILY OF 3060 PERCENT FINEGRAINED MATERIAL FIGURE 14

THERE ARE ALSO HARD STRUCTURESSTRUCTURE SUCH AS PIER PILINGSPILING AND RIPRAP THE EXISTING AQUATIC

HABITAT IN SLIP SUPPORTSSUPPORT POPULATIONSPOPULATION OF BENTHIC AND
EPIBENTHIC INVERTEBRATESINVERTEBRATE LIKELY
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PROVIDESPROVIDE HABITAT FOR MIGRATORY AND RESIDENT FISHESFISHE AND MAY PROVIDE FEEDING AND
RESTING

AREASAREA FOR SHOREBIRDSSHOREBIRD WATERFOWL AND MARINE BIRDS

42 BENTHC INVERTEBRATESINVERTEBRATE

SEVERAL STUDIESSTUDIE HAVE CHARACTERIZED THE BENTHIC COMMUNITY ON THE MUDFLATSMUDFLAT AND REMAINING

REMNANT MARSHESMARSHE IN THE DUWAMISH RIVER ESTUARY LOW AND MYERSMYER 2002 THESE STUDIESSTUDIE

HAVE EMPHASIZED THE IMPORTANCE OF THE ESTUARINE ENVIRONMENT IN PROVIDING PREY

ORGANISMSORGANISM FOR SALMONID SPECIES NO BENTHIC COMMUNITY DATA FOR SLIP WERE FOUND

DURING THISTHI REVIEW BENTHIC INVERTEBRATE SAMPLING BY THE LDWG IN 2004 DID NOT INCLUDE

ANY SAMPLING LOCATIONSLOCATION IN SLIP WINDWARD 2005 THE FOLLOWING DESCRIPTIONSDESCRIPTION ARE BASED

ON COMMUNITIESCOMMUNITIE IN SIMILAR HABITAT TYPESTYPE AND THE LIMITED MONITORING RESULTSRESULT FROM OTHER

LOCATIONSLOCATION IN THE DUWAMISH RESULTSRESULT OF THE 20032004 LOW CLAM CRAB AND SHRIMP

SURVEYSSURVEY ARE DESCRIBED IN SECTION 422 BELOW

421 BENTHIC COMMUNITY

CORDELL ET AL 1994 1996 SAMPLED BENTHIC INVERTEBRATE COMMUNITIESCOMMUNITIE AT TWO INTERTIDAL

REFERENCE SITESSITE IN THE DUWAMISH KELLOGG ISLAND AND THE TURNING BASIN THE GRAIN SIZESSIZE AT

THESE TWO LOCATIONSLOCATION ARE SIMILAR TO INTERTIDAL AREASAREA AT SLIP CONTAINING APPROXIMATELY

35 PERCENT FINES MEAN POREWATER SALINITIESSALINITIE AT KELLOGG ISLAND AND TURNING BASIN NO
108 AND 53 PPT RESPECTIVELY LIKELY BRACKET THOSE AT SLIP 4 INTERTIDAL BENTHIC

INVERTEBRATE ASSEMBLAGESASSEMBLAGE WERE SIMILAR TO OTHER LOCATIONSLOCATION IN THE DUWAMISH RIVER ESTUARY

ALTHOUGH THERE WERE DIFFERENCESDIFFERENCE BETWEEN SITESSITE THE DOMINANT BENTHIC MACROFAUNA

INCLUDED NEMATODESNEMATODE OLIGOCHAETESOLIGOCHAETE THE GARNMARID AMPHIPOD COROPHIUM SPP THE

CUMACEAN LEUCON SP THE POLYCHAETESPOLYCHAETE MANAYUNKIA AESTURINA AND
HOBSONIAFLORIDA AND

SEVERAL SPECIESSPECIE IN THE FAMILY SPIONIDAE THE BIVALVE MACOMA SPP WAS PRESENT AT MOST

STATIONS THE BENTHIC MEIOFAUNA SMALLER MARINE ORGANISMSORGANISM COMMUNITY WAS DOMINATED

BY HARPACTICOID COPEPODSCOPEPOD AND NEMATODE WORMSWORM CORDELL ET AL 1994 1996

THERE ARE SEVERAL OUTF AILSAIL AT THE HEAD OF SLIP AS WELL AS SMALLER STORMWATER DISCHARGE

PIPESPIPE THAT MAY OR MAY NOT BE ACTIVE DISCHARGESDISCHARGE CAN DRAMATICALLY AFFECT AND ALTER THE

BENTHIC COMMUNITIESCOMMUNITIE IN THEIR IMMEDIATE VICINITY FOR EXAMPLE BENTHIC COMMUNITY

SURVEY CONDUCTED OFF THE DUWAMISHDIAGONAL COMBINED SEWER OVERFLOW CSO AND

STORM DRAIN FOUND LOCALIZED INCREASESINCREASE IN ABUNDANCE OF ORGANIC ENRICHMENTTOLERANT

SPECIESSPECIE SUCH AS CAPITELLA SP AND AN OVERALL REDUCTION IN DIVERSITY KING COUNTY 1999

IT IS IMPORTANT TO NOTE THAT THE BENTHIC INVERTEBRATESINVERTEBRATE IN INTERTIDAL AND SUBTIDAL HABITATSHABITAT OF

THE LOWER DUWAMISH ARE IMPORTANT AS PREY ORGANISMSORGANISM FOR RESIDENT AND MIGRATORY FISHESFISHE

INCLUDING OUTMIGRATING JUVENILE SALMON THOM ET AL 1989 SIMENSTAD ET A 1991 CORDELL

ET AL 1996 AND FOR RESIDENT AND MIGRATORY SHOREBIRDSSHOREBIRD BATTELLE ET AL 2001 CORDELL ET AL

2001 THE EPIBENTHIC ORGANISMSORGANISM THAT ARE IMPORTANT IN THE DIETSDIET OF SALMONIDSSALMONID AND SOME

SHOREBIRDSSHOREBIRD ARE ABUNDANT IN AREASAREA OF SAND AND SILT AND AMONG GRADUALLY SLOPING RIPRAP
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CONTAINING SAND AND GRAVEL HOWEVER AREASAREA OF STEEPLY SLOPING NPRAP UNDER CONCRETE

BERTHSBERTH OR APRONSAPRON ARE LESSLES PRODUCTIVE FEEDING HABITAT FOR JUVENILE SALMONIDSSALMONID MEYER ET AL

1981

422 SHELLFISH

SHELLFISH IN THE LDW INCLUDE CRAB SHRIMP CLAMSCLAM AND MUSSELS WINDWARD 2004B
IDENTIFIED THE BEACH ALONG THE EAST SIDE OF

SLIP AS HIGHQUALITY CLAM HABITAT THE AREA AT

THE HEAD OF THE SLIP WAS CATEGORIZED AS LOWQUALITY HABITAT QUANTITATIVE CLAM
SURVEYSSURVEY

INCLUDED SAMPLING AT THE EAST BEACH THE JULY 2003 SURVEY REPORTED TWO CLAMSCLAM TENTATIVELY

IDENTIFIED AS HORSE CLAMSCLAM CAPAX IN SLIP 4 IN THE AUGUST 2003 SURVEY WINDWARD

2003B REPORTED FINDING EIGHT CLAMSCLAM IN SLIP INCLUDING TWO BALTIC TELLINSTELLIN MAARNZA

BAITHICA THREE BENTNOSE CLAMSCLAM MACOMA NASUTA ARID TWO SAND
GAPERSGAPER MYA ARENARIA THE

RESULTING POPULATION ESTIMATE WAS 047 CLAMSFT2 BUT THERE MAY BE CONSIDERABLE

UNCERTAINTY WITH THISTHI ESTIMATE AS THE DISTRIBUTION WAS HIGHLY VARIABLE AND PATCHY

WINDWARD 2004A SAMPLED ONE LOCATION
ALONG THE SLIP SOUTHEAST SHORELINE AS PART OF

LDW CRAB AND SHRIMP SURVEY SAMPLESSAMPLE WERE COLLECTED QUARTERLY THE SAMPLESSAMPLE IN SLIP

CONTAINED TWO DUNGENESSDUNGENES CRABSCRAB CANCER MAGISTER IN THE SEPTEMBER 2003 SURVEY ZERO CRABSCRAB

IN THE NOVEMBER 2003 SURVEY AND ONE AND FIVE SLENDER CRABSCRAB CANCER GRACILISGRACILI IN FEBRUARY

AND MAY 2004 SURVEYSSURVEY RESPECTIVELY NO SHRIMP WERE CAUGHT IN SLIP 4 MUSSELSMUSSEL

INHABITING PIER PILINGSPILING ARE OBSERVED IN SLIP 4

43 SALMONIDSSALMONID

THE DUWARNISH RIVER PROVIDESPROVIDE HABITAT FOR YOUNG AND RETURNING ADULT SALMONIDSSALMONID OF BOTH

NATIVE AND HATCHERY STOCK GENERAL INFORMATION ON THESE SPECIESSPECIE IS SUMMARIZED BELOW

SALMONID
SPECIESSPECIE CURRENTLY IN THE GREENDUWAMISH RIVER SYSTEM INCLUDE

CHINOOK SALMON ONCORHYNCHUSONCORHYNCHU TSHAWYTSCHA

COHO SALMON ONCORHYNCHUSONCORHYNCHU KISUTCH

CHUM SALMON ONCORHYNCHUSONCORHYNCHU KETA

PINK SALMON ONCORHYNCHUSONCORHYNCHU GORBUSCHA

STEELHEAD ONCORHYNCHUSONCORHYNCHU MYKISSMYKIS

CUTTHROAT TROUT ONCORHYNCHUSONCORHYNCHU CLARKI CLARKI

PRIOR TO THE MID1930SMID1930 PINK SALMON ALSO USED THE GREENDUWAMISH RIVER HOWEVER THESE

RUNSRUN WERE ESSENTIALLY ELIMINATED FROM THE DRAINAGE UNTIL FEW
YEARSYEAR AGO WILLIAMSWILLIAM ET AL

1975 WDFW ET AT 1993 IN 2001 SIGNIFICANT NUMBER OF PINK SALMON WERE OBSERVED IN

THE RIVER FOR THE FIRST TIME IN 80 YEARS THE WASHINGTON DEPARTMENT OF FISH AND WILDLIFE

WDFW ESTIMATED THAT THERE WERE APPROXIMATELY 7000 SALMON MOST LIKELY STRAYSSTRAY FROM

INTEGRAL CONSULTING INC 43

KCSIIP4 54723



BIOLOGICAL
ASSESSNWNT

LOWER DUWANISH WATERWAY SLIP EARLY ACTION AREA FEBRUARY 2007

THE SNOHOMISH SYSTEM WHICH HAD HUGE RIM THAT YEAR ALONG WITH OTHER NORTH PUGET

SOUND RIVERSRIVER CROPP 2003 PERS COMM MORE SUCCESSFUL YEARSYEAR FOR PINK SALMON OCCURRED

IN THE GREENDUWAMISH RIVER IN 2003 AND 2005 WITH CONSERVATIVE ESTIMATESESTIMATE IN 2005 OF

200000 PINK SALMON ACCORDING TO WDFW CROPP 2006 PERS COMM ODDYEAR PINK

SALMON HAVE PERMANENTLY REESTABLISHED VIABLE POPULATION IN THE GREENDUWAMISH

RIVER

431 CHINOOK COHO AND CHUM SALMON

SALMON SPAWNING DOESDOE NOT OCCUR IN THE DUWAMISH RIVER BUT BEGINSBEGIN IN THE LOWER GREEN

RIVER EM 24 AND CONTINUESCONTINUE UPSTREAM KING COUNTY 2000A BOTH ADULTSADULT AND JUVENILESJUVENILE

ARE FOUND IN THE LDW THE MAJORITY OF SALMONIDSSALMONID IN THE LDW DURING THE
SPRING AND

SUMMER ARE JUVENILESJUVENILE MEYER ET AL 1981 WEITKARNP 2000 KING COUNTY 2000A RUGGERONE

ET AL 2006 FOUND THAT CHUM SALMON WERE THE MOST ABUNDANT SALMONID IN THE LOWER

DUWAMISH RIVER CAPTURED DURING THEIR STUDY FROM FEBRUARY TO JULY 2005 HATCHERY

CHINOOK WERE PRESENT BEGINNING IN LATE MARCH AND PEAKING FROM LATE MAY TO EARLY JUNE

RUGGERONE ET AL 2006

TABLE 41 LISTSLIST THE SALMONID SPECIESSPECIE STOCK
ORIGIN STATUSSTATU AND SPAWNING SEASON FOR THE

GREENDUWAMISH RIVER MEADOR 2003 PERS COMM CONFIRMED JUVENILE SALMON USE IN

SLIP REPORTING
THAT THE CATCH PER UNIT EFFORT IN SLIP WAS ABOUT TO 10 TIMESTIME HIGHER THAN

THAT FOR KELLOGG ISLAND ON THE SAME DAY WINDWARD PERFORMED JUVENILE SALMON SAMPLING

NEAR KELLOGG ISLAND WITHIN SLIP AND NORTH ARID SOUTH OF THE MOUTH OF THE SLIP IN MAY
AND JUNE 2003 WINDWARD 2004C RESULTSRESULT SHOWED THE VARIABILITY OF JUVENILE SALMON USE

OF THESE AREASAREA WITH THE CATCH AT KELLOGG ISLAND TIMESTIME GREATER THAN THAT FOR SLIP ON THE

SAME DAY FLORER 2003 PERS COMM

IN GENERAL THE GREATEST JUVENILE SALMONID DENSITIESDENSITIE ARE FOUND OVER SHALLOW SLOPING

RELATIVELY SOFT MUD BEACHESBEACHE KING COUNTY 2000A JUVENILESJUVENILE ARE MOST OFTEN FOUND IN WATER

AT LEAST FT DEEP BUT RARELY DEEPER THAN FT BELOW THE SURFACE USACE ET AL 1994 LI

JUVENILESJUVENILE OF THE VARIOUSVARIOU SALMON SPECIESSPECIE IN THE DUWAMISH TEND TO BE SEGREGATED IN TIME

AND HABITAT TABLE 42 FOR EXAMPLE CHUM SALMON JUVENILESJUVENILE ARE HIGHLY ORIENTED TOWARD

SHALLOW NEARSHORE AREASAREA BUT ARE RARELY FOUND IN DEEPER MIDCHANNEL AREASAREA MEYER ET AL

1981 CHINOOK SALMON JUVENILESJUVENILE USE NEARSHORE AREASAREA BUT ARE ALSO FOUND IN DEEPER WATER

TEMPORALLY JUVENILE SALMONIDSSALMONID ARE MOST ABUNDANT IN THE DUWAMISH BETWEEN MIDAPRIL

AND MIDJUNE PEAK ABUNDANCE PERIODSPERIOD ARE RELATED TO HATCHERY RELEASES

UPSTREAM MIGRATION OF ADULT SALMONIDSSALMONID OCCURSOCCUR THROUGHOUT THE YEAR BUT IS GREATEST IN LATE

SUMMER AND FALL ADULTSADULT TEND TO STAY IN SHALLOW NEARSHORE AREASAREA BEFORE PROCEEDING

UPRIVER KING COUNTY 2000A WHILE MANY PUGET SOUND SALMONID STOCKSSTOCK ARE DECLINING

THE GREENDUWAMISH RIVER CHINOOK AND COHO SALMON STOCKSSTOCK ARE CONSIDERED
HEALTHY

INTEGRAL CONSULTING INC 44

KCSIIP4 54724



BIOLOGICAL
ASSESSMENT

LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA FEBRUARY 2007

CROPP 2003 PERS COMM THERE IS CONCERN HOWEVER THAT THE WILD CHINOOK SALMON

STOCK MAY BE OVERESTIMATED DUE TO CONTRIBUTIONSCONTRIBUTION FROM HATCHERY FISH

PUGET SOUND CHINOOK SALMON WERE LISTED AS FEDERALLY THREATENED SPECIESSPECIE ON MARCH 24

1999 64 CFR PART 14308 THE ENDANGERED SPECIESSPECIE ACT ESA REQUIRESREQUIRE THE FEDERAL

GOVERNMENT TO DESIGNATE CRITICAL HABITAT FOR SPECIESSPECIE LISTED UNDER THE ESA THEREFORE ON

AUGUST 12 2005 THE NATIONAL MARINE FISHERIESFISHERIE SERVICE NMFSNMF ISSUED CRITICAL HABITAT

DESIGNATIONSDESIGNATION FOR 19 SALMON AND STEELHEAD SPECIESSPECIE LISTED AS THREATENED UNDER THE ESA 70
CFR PART 52630 THESE DESIGNATIONSDESIGNATION INCLUDE

SEPARATE RULE FOR 12 LISTED SPECIESSPECIE CALLED

EVOLUTIONARY SIGNIFICANT UNITSUNIT ESUSESU ON THE WEST COAST INCLUDING THE PUGET SOUND

CHINOOK STOCK DESIGNATED HABITAT INCLUDESINCLUDE ALL MARINE ESTUARINE AND RIVER REACHESREACHE

ACCESSIBLE TO LISTED CHINOOK SALMON IN PUGET SOUND WHICH INCLUDESINCLUDE THE DUWAMISH RIVER

AND SLIP NOAA 2005 WASHINGTON STATE HAS LISTED CHINOOK SALMON AS CANDIDATE

SPECIES

DESIGNATED HABITATSHABITAT FOCUSFOCU ON SPECIFIC HABITAT FEATURESFEATURE CALLED PRIMARY CONSTITUENT

ELEMENTSELEMENT PCESPCE THAT ARE ESSENTIAL TO SUPPORT ONE OR MORE OF THE LIFE STAGESSTAGE OF ESA

SPECIES THE PCESPCE ESSENTIAL FOR THE VARIOUSVARIOU LIFE
STAGESSTAGE OF CHINOOK SALMON FOUND IN SLIP

ARE DISCUSSED FURTHER IN SECTION 712

NMFSNMF PUBLISHED PROPOSED PUGET SOUND RECOVERY PLAN FOR THE PUGET SOUND ESU OF

PUGET SOUND CHINOOK SALMON FOR PUBLIC COMMENT IN THE FEDERAL REGISTER ON DECEMBER 25

2005 THE PLAN IS COLLABORATIVE EFFORT
INVOLVING LOCAL COMMUNITIESCOMMUNITIE STATE TRIBAL FEDERAL

AND PRIVATE CONSERVATION ENTITIESENTITIE TO PROVIDE ROADMAP FOR IMPLEMENTATION OF
RECOVERY

ACTIONSACTION IN THE PUGET SOUND BASIN

THE NMFSNMF DETERMINED IN JULY 1995 THAT LISTING FOR COHO SALMON IN PUGET SOUND WAS NOT

WARRANTED HOWEVER IN 2004 THISTHI SPECIESSPECIE WAS DESIGNATED SPECIESSPECIE OF CONCERN UNDER THE

ESA DUE TO CONCERNSCONCERN OVER SPECIFIC RISK FACTORS THERE ARE TWO COHO STOCKSSTOCK IN THE GREEN

RIVER THAT SPEND TIME IN THE DUWAMISH RIVER AS JUVENILESJUVENILE AND RETURNING ADULTS BOTH ARE

MIXED COMPOSITE STOCKS THE GREEN RIVERSOOSRIVERSOO CREEK STOCK IS HEALTHY BUT THE

NEWAUKUM CREEK STOCK IS DEPRESSED

432 STEELHEAD

STEELHEAD ARE ANADROMOUSANADROMOU RAINBOW TROUT THAT SPEND THEIR ADULT LIVESLIVE IN SALTWATER AND

MIGRATE TO FRESHWATER RIVERSRIVER AND LAKESLAKE TO REPRODUCE UNLIKE SALMON THEY CAN SURVIVE

SPAWNING AND CAN SPAWN IN MULTIPLE YEARS KING COUNTY 2000A REPORTSREPORT TWO

GREENDUWAMISH RIVER WINTER STEETHEAD STOCKSSTOCK NATIVE WILD SPAWNING POPULATION AND

AN EARLY RELEASE HATCHERY STOCK THERE IS ALSO SUMMERRUN HATCHERY STOCK LIKE THE

SALMON
SPECIESSPECIE ABOVE JUVENILE STEELHEAD USE SHALLOW NEARSHORE AREASAREA FOR FEEDING REFUGE

AND
PHYSIOLOGICAL TRANSITION FROM FRESH TO SALTWATER
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ALL GREENDUWAMISH RIVER STEELHEAD STOCKSSTOCK WERE CLOSED TO FISHING IN 2004 BECAUSE OF

POOR PROJECTED RETURNSRETURN IE BELOW THE ESCAPEMENT GOAL OF 2000 FISH OF HATCHERY ARID WILD

FISH IN SEPTEMBER 2004 MORATORIUM WAS PLACED ON STEELHEAD FISHING IN 12 RIVERSRIVER

INCLUDING THE GREENDUWAMISH RIVER WHICH REMAINSREMAIN TO THE DATE OF THISTHI WRITING IN AN

EFFORT TO RESTORE STEEHEAD RUNSRUN ANGLERSANGLER ARE ALLOWED TO TAKE ONLY ONE WILD STEELHEAD PER

DAY DURING THE FISHING WINDOWSWINDOW OF JULY 131 AND OCTOBER 1NOVEMBER 30HTTPFWDFWWAGOVFI ON MARCH 29 2006

NMFSNMF PROPOSED TO LIST THE PUGET SOUND STEELHEAD DISTINCT POPULATION SEGMENT DPS AS

THREATENED UNDER THE ESA 50 CFR PART 223 VOL 71 NO 60 THE DPS INCLUDESINCLUDE ALL

NATURALLY SPAWNED WINTER AND SUMMER RUN STEELHEAD POPULATIONSPOPULATION IN PUGET SOUND STREAMSSTREAM

AND RIVER BASINSBASIN INCLUDING THE GREEN DUWAMISH RIVER FINAL DETERMINATION MAY BE

MADE WITHIN YEAR

433 COASTAL CUTTHROAT

COASTAL CUTTHROAT HAVE COMPLEX LIFE HISTORIESHISTORIE AND THERE ARE BOTH RESIDENT AND ANADROMOUSANADROMOU

POPULATIONS UNLIKE OTHER ANADROMOUSANADROMOU SALMONIDSSALMONID CUTTHROAT PREFER TO REMAIN WITHIN

FEW MILESMILE OF THEIR NATAL STREAM IN RIVERSRIVER WITH EXTENSIVE ESTUARY SYSTEMSSYSTEM CUTTHROAT MOVE

AMONG INTERTIDAL ARID UPRIVER AREASAREA OR INTO SALTWATER WHEREVER THEY CAN FIND FOOD

WARNER AND FRITZ 1995 WDFW2000 CONSIDERSCONSIDER THE GREENDUWAMISH COASTAL CUTTHROAT

STOCK DISTINCT BASED THE GEOGRAPHIC DISTRIBUTION OF ITS SPAWNING GROUNDSGROUND BUT THERE ARE

INSUFFICIENT DATA TO BE ABSOLUTELY CERTAIN FEW DATA ARE AVAILABLE CONCERNING THE

ABUNDANCE OF THISTHI SPECIESSPECIE IN THE GREENDUWAMISH RIVER BASIN ELEVEN CUTTHROAT TROUT

WERE CAPTURED IN BEACH SEINESSEINE FROM FEBRUARY TO JUNE 1994 WARNER AND FRITZ 1995 BUT

THESE DATA ARE INADEQUATE TO ADDRESSADDRES CURRENT STATUS

434 BULL TROUT

UNTIL RECENTLY THE BULL TROUT SALVELINUSSALVELINU CONFLUENTUSCONFLUENTU WAS CONSIDERED AN INLAND FORM OF THE

DOLLY VARDEN TROUT BUT IN 1978 BIOLOGISTSBIOLOGIST DETERMINED THAT THE BULL TROUT WAS SEPARATE

SPECIESSPECIE USFWSUSFW 1998 IT IS DIFFICULT TO DISTINGUISH THE TWO SPECIESSPECIE ON APPEARANCE ALONE

BULL TROUT ARE HIGHLY MOBILE AND EXHIBIT FOUR DIFFERENT LIFE HISTORY FORMSFORM ADFLUVIAL FLUVIAL

RESIDENT AND ANADROMOUSANADROMOU USFWSUSFW 1998 THEY PREFER HABITATSHABITAT THAT INCLUDE THE COLD

WATERSWATER 15C FOUND IN HEADWATER STREAMSSTREAM RIVERSRIVER ARID LAKESLAKE CONNECTED TO NATAL STREAMSSTREAM

USFWSUSFW 1998 BULL TROUT HAVE BEEN LITTLE STUDIED IN THEIR ANADROMOUSANADROMOU FORM ALTHOUGH

THEY ARE KNOWN TO MIGRATE THROUGH PUGET SOUND AND ARE BELIEVED TO SPEND MOST OF THEIR

TIME IN NEARSHORE ENVIRONMENTSENVIRONMENT FEEDING ON FORAGE FISHES

FLUVIAL ADFLUVIAL AND RESIDENT FORMSFORM OF BULL TROUT SPEND THEIR ENTIRE LIVESLIVE IN FRESHWATER

WITH THE ONLY ANADROMOUSANADROMOU FORM WITHIN THE CONTIGUOUSCONTIGUOU UNITED STATESSTATE FOUND IN THE COASTAL

PUGET SOUND REGION MOST MIGRATORY POPULATIONSPOPULATION HAVE BEEN ELIMINATED FROM THEIR FORMER

RANGES RESIDENT BULL TROUT MAY EXIST AS ISOLATED REMNANTSREMNANT IN THE HEADWATERSHEADWATER OF RIVERSRIVER THAT

ONCE SUPPORTED MIGRATORY FORMS WITHOUT CONNECTIVITY TO MIGRATORY POPULATIONSPOPULATION THESE
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POPULATIONSPOPULATION HAVE LOW PERSISTENCE REIMAN ARID MCINTYRE 1993 IT IS UNKNOWN WHAT LIFE

HISTORY FORMSFORM EXIST IN THE GREENDUWAMISH RIVER SYSTEM

INFORMATION AND DATA ON BULL TROUT PRESENCE ABUNDANCE AND DISTRIBUTION IN THE

GREENDUWAMISH WATERSHED ARE LACKING AND THE STOCK STATUSSTATU IS UNKNOWN WDFW 1998
WATSON AND TOTH 1994 STATED IT IS UNCLEAR WHETHER THE GREEN RIVER SUPPORTSSUPPORT

POPULATION OF BULL TROUT THERE IS NO INFORMATION ON THE TIMING OR DISTRIBUTION OF BULL

TROUT SPAWNING IF ANY IN THE GREEN RIVER WDFW 1998

ISOLATED OBSERVATIONSOBSERVATION OF ADULT BULL TROUT HAVE BEEN REPORTED IN THE LDW INCLUDING ONE

ADULT CAPTURED AT RM IN 1994 AND TWO ADULT BULL TROUTDOLLY VARDEN
SPECIESSPECIE

UNCONFIRMED AT RM 21 AND 40 IN THE
EARLY 1980S SINGLE BULL TROUTDOLLY VARDEN WAS

OBSERVED AT THE MOUTH OF THE DUWAMISH RIVER IN THE SPRING OF 1994 KING COUNTY 2000B

EIGHT ADULTSADULT WERE CAPTURED NEAR TURNING BASIN DURING TWO SAMPLING EVENTSEVENT IN AUGUST

AND SEPTEMBER 2000 SHANNON 2001 PERS COMM SEPTEMBER 2002 AND MOST RECENTLY III

MAY 2003 TAYLOR ASSOCIATESASSOCIATE 2001 NMFSNMF AND USFWSUSFW 2004 THE ORIGIN OF THESE FISH IS

UNKNOWN THESE OBSERVATIONSOBSERVATION DO NOT
NECESSARILY INDICATE THE PRESENCE OF

SELFSUSTAINING

POPULATION IN THE GREENDUWARNISH RIVER SYSTEM BUT MAY SUGGEST THAT FISH OCCASIONALLY

MIGRATE INTO TILE LOWER RIVER FROM THE UPPER RIVER OR FROM PUGET SOUND KING COUNTY

2000B

IN NOVEMBER 1999 THE US FISH AND WILDLIFE SERVICE USFWSUSFW LISTED FIVE DPSSDPS OF BULL

TROUT WITHIN THE US AS THREATENED ONE OF THE FIVE DPSSDPS INCLUDESINCLUDE THE COASTALPUGET

SOUND DPS OF WHICH THERE ARE 34 SUBPOPULATIONS THE LISTING IDENTIFIED FACTORSFACTOR SUCH AS

DAMSDAM FOREST MANAGEMENT AGRICULTURAL PRACTICESPRACTICE NONRIATIVE SPECIESSPECIE POACHING

OVERFISHING AND RESIDENTIAL DEVELOPMENT AS CONTRIBUTING TO THE DECLINE OF BULL TROUT

POPULATIONSPOPULATION 50 CFR 17 THE BULL TROUT IS LISTED AS WASHINGTON STATE CANDIDATE SPECIES

COMPLYING WITH COURT ORDER THE USFWSUSFW DESIGNATED CRITICAL HABITAT FOR THE BULL TROUT ON

SEPTEMBER 26 2005 70 CFR PART 56211 IN WASHINGTON STATE THE DESIGNATION INCLUDESINCLUDE

1519 STREAM MILESMILE INCLUDING THE GREENDUWAMISH RIVER 33353 ACRESACRE OF LAKESLAKE OR

RESERVOIRSRESERVOIR AND 985 MILESMILE OF MARINE SHORELINES PCESPCE ESSENTIAL TO THE LIFE STAGESSTAGE OF BULL

TROUT IN SLIP ARE DETAILED IN SECTION 732

44 FORAGE FISH SPECIESSPECIE

THE SHALLOW NEARSHORE AREASAREA IN THE DUWAMISH RIVER PROVIDE HABITAT FOR YOUNG AND ADULTSADULT

OF OVER 40 DIFFERENT FISH SPECIESSPECIE USACE 1983 MATSUDA ET A 1968 WEITKAMP AND

CAMPBELL 1980 MEYER ET AL 1981 NONSALMONID FISH SPECIESSPECIE LIST FOR THE

GREENDUWAMISH RIVER SYSTEM WAS COMPILED BY THE US ARMY CORPSCORP OF ENGINEERSENGINEER

USACE 1983 AND WINDWARD 2003B AND IS PROVIDED IN TABLE 43
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PRIMARY NONSALMONID FISH SPECIESSPECIE INCLUDE ENGLISH SOLE PACIFIC STAGHORN SCULPIN STARRY

FLOUNDER SHINER SURFPERCH SNAKE PRICKLEBACK PACIFIC HERRING SURF SMELT AND PACIFIC SAND

LANCE USACE 1983 USACE ET AL 1994 USFWSUSFW PERFORMED FISH SAMPLING AT BOTH THE

TURNING BASIN AND THE HAMM CREEK RESTORATION SITE IN 2001 AND CAPTURED LESSLES THAN 10

PACIFIC SANDLANCE LOW ARID MYERSMYER 2002 OTHER ESTUARINE SPECIESSPECIE FOUND IN THE DUWAMISH

INCLUDE RAINBOW TROUT BASSBAS BLUEGILL SUCKERSSUCKER SUNFISH AND DACE USACE ET AL 1994

JUVENILESJUVENILE OF MANY OF THESE FISH
SPECIESSPECIE REAR THROUGHOUT THE SPRING AND SUMMER ON

MUDSAND INTERTIDAL SUBSTRATESSUBSTRATE IN ESTUARINE AREASAREA OF PUGET SOUND
RE

TWO FISH SPECIESSPECIE OCCURRING IN ELLIOTT BAY AND POSSIBLY THE GREENDUWAMISH RIVER SYSTEM

ARE PROPOSED FOR LISTING IE CANDIDATE SPECIESSPECIE BY WASHINGTON STATE PACIFIC COD GADUSGADU

MACROCEPHALUSMACROCEPHALU AND THE RIVER LAMPREY LAM PETRA AYRESI THE RIVER LAMPREY IS ALSO FEDERAL

SPECIESSPECIE OF CONCERN

45 MAMMALSMAMMAL

THE HIGHLY DEVELOPED LAND USE SURROUNDING SLIP MAKESMAKE MOST OF THE AREA UNSUITABLE FOR

MANY SPECIESSPECIE BUT THE SMALL PARK ON THE SOUTHEAST SIDE OF SLIP MAY PROVIDE SOME HABITAT

FOR TERRESTRIAL WILDLIFE VARIOUSVARIOU SMALL MAMMALSMAMMAL THAT INHABIT URBAN HABITATSHABITAT COULD BE

PRESENT INCLUDING RABBITSRABBIT OPOSSUMSOPOSSUM MICE SHREWSSHREW MOLESMOLE BATSBAT SQUIRRELSSQUIRREL MUSKRATSMUSKRAT AND

RACCOONS THERE ARE RIVER OTTERSOTTER IN THE LOWER DUWAMISH AT KELLOGG ISLAND BUT LACK OF

SUITABLE HABITAT MAKESMAKE IT UNLIKELY THAT THISTHI SPECIESSPECIE WOULD BE FOUND AT SLIP 4

THE DUWAMISH RIVER PROVIDESPROVIDE HABITAT FOR SEVERAL SPECIESSPECIE OF MARINE MAMMALSMAMMAL THAT COULD

ENTER SLIP ALTHOUGH THISTHI IS UNLIKELY HARBOR SEALSSEAL AND SEA LIONSLION HAVE BEEN
SIGHTED IN THE

DUWAMISH RIVER CORRIDOR HARBOR SEALSSEAL WERE OBSERVED IN THE VICINITY OF SLIP IN FALL

2003 CUMMINGSCUMMING 2004 PERS COMM SURVEY BY WDFW IN THE LDW AND EFFIOTT BAY LI

FROM DECEMBER 1998 TO JUNE 1999 FOUND SEALSSEAL AND SEA LIONSLION ON 17 AND 16 OCCASIONSOCCASION

RESPECTIVELY DURING 52DAY SURVEY PERIOD WDFW 1999 THE NEAREST HAULOUTSHAULOUT TO SLIP

ARE LOCATED ON HARBOR ISLAND STELLER SEA LIONSLION AND KILLER WHALESWHALE HAVE BEEN OBSERVED IN

ELLIOTT BAY BUT THERE IS NO RECORD OF THESE SPECIESSPECIE ENTERING THE DUWAMISH SIMILARLY

DALISDALI PORPOISESPORPOISE ARE PRESENT IN THE OUTER BAY SOUTH OF WEST POINT AND MINKE AND GRAY
WHALESWHALE ARE OCCASIONALLY REPORTED FRI ELLIOTT BAY BUT THESE

SPECIESSPECIE ARE UNLIKELY TO ENTER THE

DUWAMISH RIVER

LI

46 BIRDSBIRD

TABLE 44 LISTSLIST SPECIESSPECIE OF BIRDSBIRD THAT HAVE BEEN DOCUMENTED IN THE LOWER DUWAMISH RIVER

CORRIDOR FROM 2003 TO 2006 BY THE SEATTLE AUDUBON SOCIETY DESILVISDESILVI 2006 PERS COMM
BIRD SPECIESSPECIE DOCUMENTED AS PRESENT AT SLIP INCLUDE THOSE ADAPTED TO URBAN

ENVIRONMENTSENVIRONMENT SUCH AS GREAT BLUE HERON KILLDEER VARIETY OF GULL SPECIESSPECIE SWALLOWSSWALLOW

SPARROWSSPARROW FINCHESFINCHE ROCK PIGEON CROWSCROW CANADA GEESE BELTED KINGFISHERSKINGFISHER SPOTTED
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SANDPIPERSSANDPIPER AND EUROPEAN STARLINGS BALD
EAGLESEAGLE PEREGRINE FALCONSFALCON AND OSPREY HAVE BEEN

OBSERVED ALONG THE DUWAMISH AQUATIC SPECIESSPECIE INCLUDE
VARIETY

OF DUCKSDUCK SUCH AS

MALLARDSMALLARD GADWALL SCOTERSSCOTER GOLDENEYESGOLDENEYE AND SCAUP PIGEON GUILLEMOTSGUILLEMOT MERGANSERSMERGANSER

GREBESGREBE AND CORMORANTSCORMORANT MAY FEED ON SMALL FISH CORDELL ET AL 1996 USACE ET AL 1994 IT

IS LIKELY THAT THESE SPECIESSPECIE WOULD USE SLIP PRIMARILY FOR RESTING ARID FEEDING AS NESTING

HABITAT AND COVER ARE LIMITED MARBLED MURRELETSMURRELET HAVE BEEN FOUND IN THE WATERSWATER OF ELLIOTT

BAY BUT DO NOT OCCUR IN THE PROJECT AREA DESIGNATED CRITICAL HABITAT FOR THISTHI SPECIESSPECIE DOESDOE

NOT INCLUDE THE DUWAMISHGREEN RIVER

461 BALD EAGLE

BALD EAGLESEAGLE HALIAEETUSHALIAEETU LEUCOCEPHALUSLEUCOCEPHALU HAVE MADE DRAMATIC RECOVERY III THEIR FORMER

RANGESRANGE SINCE THE BAN ON DDT USE AFTER 1972 AND INCREASED PROTECTION OF EAGLE NESTING AND

ROOSTING HABITAT THE NUMBER OF BREEDING BALD
EAGLESEAGLE AND TRENDSTREND IN LOCALIZED COUNTSCOUNT SHOW

THAT WASHINGTON STATE HOSTSHOST AS MANY AS 4000 BALD EAGLESEAGLE EACH WINTER OF WHICH 80
PERCENT

ARE MIGRANTSMIGRANT PRIMARILY FROM CANADIAN PROVINCESPROVINCE ARID ALASKA MOST EAGLESEAGLE CONCENTRATE

ALONG RIVERSRIVER WHERE THEY CAN FORAGE ON SPAWNED SALMON CARP SUCKERSSUCKER BULLHEADSBULLHEAD AND

SUMMER DIEOFFSDIEOFF OF PERCH STINSON ET AL 2001

BALD EAGLESEAGLE HAVE BEEN OBSERVED FORAGING IN THE GENERAL VICINITY OF ELLIOTT BAY AND THE

DUWAMISH RIVER HOWEVER NO KNOWN PERCHESPERCHE OR NEST SITESSITE FOR THESE SPECIESSPECIE HAVE BEEN

REPORTED NEAR SLIP 4 BALD EAGLE NEST IS LOCATED AT DUWAMISH HEAD IDENTIFIED AS NEST

SITE 1023 BY WDFW WHICH IS NEAR SALTYSSALTY RESTAURANT IN WEST SEATTLE APPROXIMATELY

MILESMILE FROM SLIP PORT OF SEATTLE 1997 THISTHI NEST WAS OCCUPIED AND ACTIVE IN 2006

ANOTHER NEST IS LOCATED ON THE WESTERN BLUFF WEST OF WEST MARGINAL WAY OVERLOOKING

KELLOGG ISLAND NEST SITE 1402 APPROXIMATELY MILESMILE FROM THE PROJECT SITE THISTHI NEST WAS

ACTIVE AS OF 2002 BUT RECENT NESTING STATUSSTATU IS UNKNOWN

THE USFWSUSFW RELEASED ITS PROPOSAL FOR DELISTING THE BALD
EAGLE IN FEBRUARY 2006 AFTER

REVIEW OF PUBLIC COMMENTSCOMMENT THE ACTUAL DELISTING MAY TAKE AS LONG AS YEAR TO COMPLETE

ONCE DELISTED FROM THE ENDANGERED SPECIESSPECIE ACT BALD EAGLESEAGLE WILL CONTINUE TO BE PROTECTED

BY THE BALD AND GOLDEN EAGLE PROTECTION ACT AND THE MIGRATORY BIRD TREATY ACT BOTH ACTSACT

PROTECT BALD EAGLESEAGLE BY PROHIBITING KILLING SELLING OR OTHERWISE HARMING EAGLESEAGLE THEIR NESTSNEST

OR EGGS THE DELISTING IS NOT FAVORED BY ALL AS MANY SCIENTISTSSCIENTIST BELIEVE THAT EAGLE

POPULATIONSPOPULATION HAVE NOT REBOUNDED TO SATISFACTORY LEVELSLEVEL YET AND THAT THE DELISTING IS

PREMATURE

462 PEREGRINE FALCON

PEREGRINE FALCONSFALCON FALCO PEREGRINUSPEREGRINU ARE FEDERAL SPECIESSPECIE OF CONCERN THAT NEST IN THE GREATER

SEATTLE AREA AND ARE SEEN FORAGING FOR STARLINGSSTARLING ROCK DOVESDOVE AND SMALL DUCKSDUCK IN THE

DUWAMISH CORRIDOR FALCON PAIR HAS SUCCESSFULLY NESTED UNDER THE WEST SEATTLE FREEWAY

BRIDGE FOR SEVERAL YEARSYEAR AND PRODUCED FOUR YOUNG IN 2006 MULLER 2006 PERS COMM
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PEREGRINE FALCON BREEDING SUCCESSSUCCES IN WASHINGTON IN RECENT YEARSYEAR RESULTED IN WDFW
RECLASSIFYING THE SPECIESSPECIE FROM STATETHREATENED TO STATESENSITIVE STATUSSTATU IN APRIL 2002

463 PURPLE MARTIN

PURPLE MARTINSMARTIN PROGNE SUBISSUBI THE LARGEST MEMBERSMEMBER OF THE SWALLOW FAMILY HAVE BEEN

OBSERVED FORAGING IN THE SLIP AREA THESE MIGRATORY BIRDSBIRD ARE CANDIDATESCANDIDATE FOR LISTING BY

WASHINGTON STATE BECAUSE OF LOSSLOS OF NESTING HABITAT AND COMPETITION FROM OTHER CAVITY

NESTING BIRDS HOWEVER THE RECENT INTRODUCTION OF ARTIFICIAL CAVITIESCAVITIE MOUNTED ON PILINGSPILING

AND SIMILAR STRUCTURESSTRUCTURE INCLUDING SEVERAL ALONG THE LOWER DUWAMISH HAVE BOOSTED THE

POPULATIONSPOPULATION OF PURPLE MARTINSMARTIN IN PUGET SOUND THERE IS AN ACTIVE COLONY AT JACK BLOCK

PARK APPROXIMATELY MILESMILE NORTH OF SLIP AND SMALLER COLONIESCOLONIE AT TERMINAL 105 AND

KELLOGG ISLAND 25 AND MILESMILE AWAY RESPECTIVELY DESILVISDESILVI 2006 PERS COMM
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BIOLOGICAL REQUIREMENTSREQUIREMENT OF FEDERAL AND
STATELISTED SPECIESSPECIE

THE FOLLOWING SECTIONSSECTION DISCUSSDISCUS THE BIOLOGICAL REQUIREMENTSREQUIREMENT FOR THE TWO LISTED SALMONID

SPECIESSPECIE THE BALD EAGLE AND THE STEELHEAD THAT IS PROPOSED FOR LISTING THE SALMONID

SPECIESSPECIE ESPECIALLY HAVE COMPLEX HABITAT AND LIFE CYCLE REQUIREMENTS

51 PUGET SOUND CHINOOK SALMON

HABITAT REQUIREMENTSREQUIREMENT FOR CHINOOK SALMON INCLUDE UNIMPEDED ACCESSACCES TO SPAWNING HABITAT

STABLE INCUBATION ENVIRONMENT FAVORABLE DOWNSTREAM MIGRATION CONDITIONSCONDITION AND

HEALTHY ESTUARINE ENVIRONMENT FOR GROWTH THE IMPORTANCE OF ESTUARIESESTUARIE ARID
PARTICULARLY

SHALLOW NEARSHORE AREASAREA IN THE EARLY LIFE
HISTORY OF CHINOOK SALMON HAS BEEN WELL

DOCUMENTED MEYER ET A 1981 THESE AREASAREA PROVIDE FOOD REFUGE FROM PREDATORSPREDATOR AND

ACCLIMATION TO SALTWATER KING COUNTY 2000A

RETURNING ADULT SUMMERFALL CHINOOK SALMON STOCK USE THE NEARSHORE AREASAREA OF THE

GREENDUWAMISH RIVER AS STAGING AREASAREA TO MAKE THE PHYSIOLOGICAL TRANSITION FROM

SALTWATER TO FRESHWATER THEY REQUIRE SUFFICIENT VEGETATIVE COVER AND INSTREAM STRUCTURESSTRUCTURE

SUCH AS ROOT WADSWAD FOR RESTING ARID SHELTER FROM PREDATORS AFTER ACCLIMATING TO FRESHWATER

THE ADULTSADULT MOVE UPRIVER TO THEIR NATAL STREAMSSTREAM FOR SPAWNING FROM LATE SEPTEMBER THROUGH

DECEMBER THEY HAVE BEEN RECORDED SPAWNING IN THE MAIN STEM OF THE GREEN RIVER BIG

SOOSSOO CREEK NEWAUKUM CREEK BUMSBUM CREEK MILL CREEK AND SPRINGBROOK CREEK ALL OF

WHICH ARE LOCATED ABOVE RIVER MILE 24 KING COUNTY 2000A

AFTER THE YOUNG FRY EMERGE FROM THEIR GRAVEL NESTSNEST THEY SEARCH FOR SUITABLE
REARING HABITAT

WITHIN SIDE SLOUGHSSLOUGH AND CHANNELSCHANNEL TRIBUTARIESTRIBUTARIE SEEP AREASAREA AND OTHER STREAM MARGINS MOST

FRY INHABIT SHALLOW SIDE MARGINSMARGIN AND
SLOUGHSSLOUGH FOR AS LONG AS MONTHS AFTER SUFFICIENT

GROWTH JUVENILESJUVENILE PARR MOVE AWAY FROM QUIET SHALLOW AREASAREA TO DEEPER FASTER AREASAREA OF

THE STREAM AND SOON THEREAFTER BEGIN THEIR DOWNSTREAM MIGRATION AND CONVERSION TO

SMOLTSSMOLT AS THEY APPROACH THE ESTUARIES OUTMIGRATION TO THE ESTUARIESESTUARIE OCCURSOCCUR OVER LONG

TIME PERIOD TYPICALLY FALL CHINOOK STOCKSSTOCK OUTMIGRATE FROM JANUARY THROUGH AUGUST BUT

EXACT TIMESTIME FOR THISTHI STOCK ARE NOT CONFIRMED THORPE 1994 REPORTED THAT JUVENILE CHINOOK

SALMON SPEND AN AVERAGE OF 30 DAYSDAY III THE ESTUARY BEFORE MOVING TO OPEN WATER

JUVENILESJUVENILE IN SHALLOW NEARSHORE AREASAREA GENERALLY FEED ON BENTHIC INVERTEBRATESINVERTEBRATE BUT OTHER

PREY ITEMSITEM INCLUDE INSECTSINSECT PLANKTON AND TO LESSER DEGREE OTHER FISH USACE 1983

PRINCIPAL PREY ITEMSITEM VARY IN IMPORTANCE DEPENDING ON SIZE HABITAT AND TIME OF YEAR FOR

EXAMPLE STOMACH CONTENT ANALYSESANALYSE INDICATED THAT CHINOOK PREY ON EPIBENTHIC

INVERTEBRATESINVERTEBRATE IN SHALLOW HABITAT WHEN THEY ARE SMALL BUT AS THEY GROW THEY RELY MORE ON

PLARIKTONIC PREY MEYER ET A 1981 JUVENILE CHINOOK SALMON CAPTURED IN UNARMORED

INTEGRAL CONSULTING INC 51

KCSIIP4 54731



BIOLOGICAL
ASSESSMENT

LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA
FEBRUARY 92007

NEARSHORE AREASAREA IN PUGET SOUND OFTEN HAVE HIGHER PROPORTION OF BEACH AND TERRESTRIAL

INSECTSINSECT IN THEIR STOMACHSSTOMACH SOBOCINSKI ET AL 2003 RUGGERONE ET A 2006 FOUND THAT MIDGE

ADULTSADULT PUPAE AND LARVAE WERE THE MOST FREQUENT PREY FOUND IN BOTH WILD AND HATCHERY

CHINOOK STOCK SAMPLED FROM THE DUWAMISH RIVER

MOST OF THE LDW HAS BEEN STRAIGHTENED STEEPENED AND DENUDED OF
RIPARIAN VEGETATION

WARNER AND FRITZ 1995 FOUND THE
LARGEST ABUNDANCE OF JUVENILE CHINOOK SALMON IN THE

REMAINING SHALLOW SLOPING SOFT MUD BEACHESBEACHE OF THE LDW COMPARED TO AREASAREA WITH SAND

GRAVEL OR COBBLE SUBSTRATES SLIP CONTAINSCONTAIN RIPRAPPED UPPER INTERTIDAL AREASAREA INCLUDING

BERTHSBERTH AND WHARVESWHARVE EXPOSED GEOTEXTILE MATERIAL BULKHEADSBULKHEAD AND MISCELLANEOUSMISCELLANEOU FILL WITH

LITTLE TO NO OVERHANGING VEGETATION BENTHIC COMMUNITIESCOMMUNITIE HAVE NOT BEEN SAMPLED IN SLIP

BUT LIKELY PROVIDE PREY FOR JUVENILE SALMON HOWEVER DISCHARGE FROM MAJOR OUTF AILSAIL AT

THE HEAD OF THE SLIP CAN DRAMATICALLY AFFECT AND ALTER THE BENTHIC COMMUNITIESCOMMUNITIE IN THEIR

IMMEDIATE VICINITY PCBSPCB HAVE BEEN FOUND AT ELEVATED CONCENTRATIONSCONCENTRATION IN THE SURFACE AND

SUBSURFACE SEDIMENT WITHIN SLIP SEE SECTION 321 THESE CONTAMINANTSCONTAMINANT COULD

BIOACCUMULATE TO LEVELSLEVEL THAT MAY IMPACT THE ABILITY OF JUVENILE SALMON TO GROW AND

MATURE PROPERLY NOAA 2002 DESPITE THESE LIMITING HABITAT FACTORSFACTOR JUVENILE CHINOOK

SALMON HAVE BEEN OBSERVED IN THE NEARSHORE AREASAREA OF SLIP MEADOR 2003 PERS COMM
FLORER 2003 PERS COMM IN MAY 2003 WINDWARD 2004C CAUGHT 12 JUVENILE WILD

CHINOOK SALMON WITHIN SLIP FOR WHOLEBODY TISSUE AND STOMACH CONTENT ANALYSES

52 PUGET SOUND STEELHEAD

HABITAT REQUIREMENTSREQUIREMENT FOR PUGET SOUND STEELHEAD ARE SIMILAR TO THOSE DESCRIBED FOR CHINOOK

SALMON ABOVE UNLIKE OTHER SALMONIDSSALMONID HOWEVER STEELHEAD SPEND SIGNIFICANT PORTION OF

THEIR LIVESLIVE IN RIVERSRIVER AND STREAMSSTREAM MAKING THEM
ESPECIALLY VULNERABLE TO CHANGESCHANGE IN WATER

QUALITY AND HABITAT HABITAT LOSSLOS AND MODIFICATION ARE THE MAJOR FACTORSFACTOR ATTRIBUTING TO THE

DECLINE OF PUGET SOUND STEELHEAD POPULATIONSPOPULATION AND THEIR PROPOSED ADDITION TO THE ESA LIST

STEELHEAD ARE UNIQUE AMONG SALMONIDSSALMONID IN THAT THEY HAVE THE MOST COMPLEX LIFE HISTORY OF

ANY PACIFIC SALMONID SPECIES IN WASHINGTON THERE ARE TWO MAJOR STEELHEAD RUNSRUN WILD

FISH THAT ENTER THE RIVER DURING FALL WINTER AND EARLY SPRING WINTER RUN AND HATCHERY

FISH THAT ENTER THE RIVER IN SPRING SUMMER AND EARLY FALL SUMMER RIM GREENDUWAMISH
RIVER WINTER STEELHEAD ADULTSADULT ENTER THE RIVER FROM NOVEMBER TO MAY AND GENERALLY SPAWN
WITHIN THE UPPER GREEN RIVER AND SIDE TRIBUTARIESTRIBUTARIE FROM FEBRUARY THROUGH JUNE THE

HATCHERY FISH HEAD UPRIVER TO SPAWN FROM MAY THROUGH OCTOBER AND SPAWNING TAKESTAKE

PLACE FROM FEBRUARY TO
APRIL KING COUNTY 2000A

UNLIKE OTHER SALMONID SPECIESSPECIE STEETHEAD DO NOT DIE AFTER SPAWNING BUT RETURN TO THEIR

NATAL STREAMSSTREAM TO SPAWN SEVERAL TIMESTIME DURING THEIR LIFETIME THEY LAY THEIR EGGSEGG IN SMALL

AND MEDIUM GRAVEL WITH SUFFICIENT WATER FLOWSFLOW TO SUPPLY OXYGEN WILD JUVENILE WINTER

STEELHEAD EITHER MIGRATE TO SEA OR REMAIN III FRESHWATER AS RESIDENT TROUT HOWEVER THE

INTEGRAL CONSULTING INC 52

KCSIIP4 54732



BIOLOGICAL ASSESSMENT

LOWER DUWAMISH WATERVAY SLIP EARLY ACTION AREA
FEBRUARY 2007

VAST MAJORITY OF STEELHEAD SMOLT MIGRATE TO SALTWATER WITHIN THE GREENDUWAMISH RIVER

BASIN WILD STEELHEAD
USUALLY SPEND APPROXIMATELY YEARSYEAR IN FRESHWATER BEFORE MIGRATING

TO THE OCEAN KING COUNTY 2000A

WHILE IN FRESHWATER AND ESTUARINE HABITAT STEELBEAD FEED ON SMALL CRUSTACEANSCRUSTACEAN INSECTSINSECT

AND SMALL FISHES JUVENILESJUVENILE WILL OCCUPY QUIETWATER MARGINSMARGIN AND OFFCHANNEL SLOUGH AREASAREA

WHERE THE PRESENCE OF WOODY DEBRISDEBRI AND OVERHEAD COVER ASSIST IN THEIR FOOD
INPUTSINPUT AND

PROTECTION FROM PREDATORS AS GROWTH CONTINUESCONTINUE JUVENILESJUVENILE WILL MOVE FROM THE QUIET TO THE

FASTER AREASAREA OF THE STREAM WHICH IS OFTEN COINCIDENT WITH LOW SUMMER FLOWS HOWEVER

DURING WINTER HIGH FLOWSFLOW STEETHEAD SALMON WILL SPEND TIME IN SIDE CHANNEL STREAM HABITAT

PROTECTED BY THE EFFECTSEFFECT OF HIGH FLOWS

SLIP MAY PROVIDE NURSERY HABITAT FOR JUVENILE STEELHEAD AND MAY BE OCCUPIED TO SOME

EXTENT BY ADULT TROUT DURING MIGRATION HOWEVER THE ALTERED STATE OF
SLIP THE ARMORED

NATURE OF MUCH OF THE SHORELINE THE ABSENCE OF OVERHANGING VEGETATION ARID THE PRESENCE

OF MAJOR OUTFALLSOUTFALL LIKELY LIMITSLIMIT THEIR
PRESENCE AND DURATION IN SLIP 4

53 COASTALIPUGET SOUND BULL TROUT

HABITAT REQUIREMENTSREQUIREMENT FOR GROWTH SURVIVAL AND LONGTERM PERSISTENCE OF BULL TROUT ARE

MORE SPECIFIC THAN FOR OTHER SALMONIDS THESE REQUIREMENTSREQUIREMENT INCLUDE THE FOLLOWING HABITAT

CHARACTERISTICSCHARACTERISTIC COLD WATER COMPLEX INSTREAM HABITAT STABLE SUBSTRATE WITH LOW

PERCENTAGE OF FINE SEDIMENTSSEDIMENT HIGH CHANNEL STABILITY AND STREAMPOPULATION CONNECTIVITY

STREAM TEMPERATURE ARID SUBSTRATE
TYPE ARE ESPECIALLY IMPORTANT FACTORSFACTOR FOR LONGTERM

PERSISTENCE OF BULL TROUT RIEMAN AND MCINTYRE 1993

BULL TROUT ARE SEXUALLY MATURE BETWEEN AND
YEARSYEAR OF AGE SPAWNING OCCURSOCCUR IN COLD

TRIBUTARY STREAMSSTREAM FROM AUGUST TO NOVEMBER HOWEVER THE MIGRATORY BULL TROUT MAY

BEGIN SPAWNING MIGRATIONSMIGRATION AS EARLY AS APRIL AND HAVE BEEN KNOWN TO MIGRATE UPSTREAM

OVER 150 MILESMILE TO SPAWNING GROUNDSGROUND USFWSUSFW 1998 COMPARED TO OTHER SALMON AND TROUT

THE INCUBATION PERIOD FOR BULL TROUT IS LONG TO MONTHS FRY HATCH IN LATE WINTER OR

EARLY SPRING AND EMERGE FROM THE GRAVEL SUBSTRATE AFTER ABOUT WEEKS SOME TROUT

MIGRATE TO SALT WATER WHILE OTHERSOTHER REMAIN HI THEIR NATAL STREAMSSTREAM USFWSUSFW 1998 GROWTH

MATURATION AND
LONGEVITY DEPEND ON THE ENVIRONMENT SOME INDIVIDUALSINDIVIDUAL HAVE BEEN

KNOWN TO LIVE 10
YEARSYEAR OR MORE REIMAN AND MCINTYRE 1993

SIDE CHANNELSCHANNEL STREAM MARGINSMARGIN AND POOLSPOOL WITH SUITABLE COVER AND COLD ZONESZONE ARE AREASAREA

WHERE JUVENILE AND ADULT BULL TROUT ARE FREQUENTLY FOUND SMALL TROUT ARE APEX PREDATORSPREDATOR

AND REQUIRE LARGE PREY BASE OF TERRESTRIAL AND AQUATIC INSECTSINSECT MACROZOOPLANKTON

AMPHIPODSAMPHIPOD AND CRAYFISH LARGE TROUT ARE PRIMARILY PISCIVOROUSPISCIVOROU AND FEED ON SMALLER FISH

SPECIESSPECIE SUCH AS JUVENILE SALMON WHITEFISH YELLOW PERCH AND
SCULPIN USFWSUSFW 1998
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FOR LONGTERM PERSISTENCE BULL TROUT NEED COLD WATER TEMPERATURESTEMPERATURE TO REAR MIGRATE AND

REPRODUCE IN WARMER WATERSWATER THEY WILL SEEK AREASAREA OFFERING THERMAL REFUGESREFUGE SUCH AS

CONFLUENCESCONFLUENCE WITH COLD TRIBUTARIESTRIBUTARIE DEEP POOLSPOOL AREASAREA WITH COVER OR LOCATIONSLOCATION WITH

GROUNDWATER DISCHARGE WATER TEMPERATURESTEMPERATURE ABOVE 15C LIMIT BULL TROUT DISTRIBUTION

REIMAN AND MCINTYRE 1993

BULL TROUT MAY OCCUR IN THE PROJECT AREA HOWEVER THERE ARE NO RECORDSRECORD INDICATING THEIR

PRESENCE AS QUIESCENT REMNANT OF FORMER DUWAMISH RIVER MEANDER SLIP IS

RELATIVELY SHALLOW WITH SUBSTRATE PRIMARILY COMPOSED OF FINE MATERIAL IE CLAY AND SILT

THERE IS LITTLE TO NO OVERHANGING VEGETATION CURRENTSCURRENT WITHIN THE SLIP ARE GENERALLY LOW

AND VARIABLE SURFACE WATER TEMPERATURESTEMPERATURE WITHIN THE GREENDUWAMISH RIVER CONTINUE TO

INCREASE 2C EACH YEAR AS RESULT OF INCREASED URBANIZATION LOSSLOS OF
RIPARIAN HABITAT AND

INCREASED RUNOFF FROM IMPERVIOUSIMPERVIOU SURFACES HAZARDOUSHAZARDOU CONTAMINANTSCONTAMINANT IN THE SEDIMENTSSEDIMENT

WITHIN SLIP DEGRADE THE HABITAT FOR PREY ORGANISMSORGANISM OF BULL TROUT ALL OF THESE

CHARACTERISTICSCHARACTERISTIC INDICATE LACK OF SUITABLE HABITAT FRI SLIP FOR ANY PORTION OF THE BULL TROUT

LIFE CYCLE

54 BALD EAGLE

HABITAT REQUIREMENTSREQUIREMENT FOR BALD
EAGLESEAGLE INCLUDE AVAILABILITY OF FORAGING AREASAREA WITH ABUNDANT

FISH RESOURCESRESOURCE AND LARGE TREESTREE FOR NESTING PERCHING AND ROOSTING THESE TREESTREE NEED TO

HAVE GOOD VISIBFFITY AND AN OPEN STRUCTURE AND BE NEAR TO PREY BALD EAGLESEAGLE PREFER

HABITATSHABITAT NEAR SEACOASTSSEACOAST RIVERSRIVER LARGE LAKESLAKE AND OTHER LARGE AREASAREA OF OPEN WATER PREFERRED

AREASAREA ARE GENERALLY THOUGHT TO EXPERIENCE LITTLE TO NO HUMAN DISTURBANCE

BALD EAGLESEAGLE CONSUME WIDE VARIETY OF FOODSFOOD IN ADDITION TO FISH SUCH AS BIRDSBIRD CARRION

SMALL MAMMALSMAMMAL MOLLUSKSMOLLUSK AND CRUSTACEANS BIRDSBIRD THAT ARE FREQUENT PREY INCLUDE GULLSGULL
WATERFOWL COOTSCOOT SEABIRDSSEABIRD PIGEONSPIGEON AND CROWS BALD EAGLESEAGLE FREQUENTLY STEAL FISH FROM

OSPREYSOSPREY AS WELL AS OCCASIONAL PREY FROM GULLSGULL LOONSLOON MERGANSERSMERGANSER OTHER RAPTORSRAPTOR AND SEA

OTTERSOTTER STALMASTER 1987 WATSON AND PIERCE 1998 TALLIED 380 PREY ITEMSITEM UNDER 67 NEST

TREESTREE NEAR PUGET SOUND AND IN THE SAN JUAN ISLANDSISLAND AND FOUND THAT BALD EAGLE PREY

COMPRISED 67 PERCENT BIRDSBIRD 19 PERCENT FISH 68 PERCENT MOLLUSKSMOLLUSK AND CRUSTACEANSCRUSTACEAN AND

PERCENT MAMMALS

BALD EAGLESEAGLE NEST IN SMALL PATCHESPATCHE OF RESIDENTIAL LARGE TREESTREE AND SECONDGROWTH FORESTS

THEIR NESTSNEST ARE OFTEN LOCATED IN THE MOST DOMINANT TREESTREE ALONG SHORELINESSHORELINE WHICH ARE

DIMINISHING DUE TO RESIDENTIAL DEVELOPMENT TWOTHIRDSTWOTHIRD OF BALD
EAGLE NESTSNEST IN

WASHINGTON ARE LOCATED ON PRIVATE LAND AND 99 PERCENT OF NESTSNEST ARE WITHIN 3000 FT OF

WATER BODY STINSON ET AL 2001 NESTSNEST ARE OFTEN REUSED IN SUCCESSIVE YEARS FEMALE EAGLESEAGLE

LAY APPROXIMATELY TWO EGGSEGG BEGINNING IN MARCH WITH HATCHING OCCURRING IN MIDAPRIL OR

EARLY MAY EAGLETSEAGLET FLEDGE IN MIDJULY AND REMAIN IN THE VICINITY OF THE NEST TREE FOR
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APPROXIMATELY MONTHSMONTH WATSON ARTD PIERCE 1998 THERE ARE INDICATIONSINDICATION THAT SOME BALD

EAGLESEAGLE HAVE BECOME FAIRLY TOLERANT TO HUMAN DISTURBANCE NEAR NEST SITES

BALD EAGLESEAGLE OBSERVED ALONG THE LOWER DUWAMISH RIVER AND AROUND ELLIOTT BAY ARE YEAR

ROUND RESIDENTS WINTERING BALD EAGLESEAGLE DO NOT GENERALLY CONGREGATE ALONG THE LDW AS IS

COMMON ALONG OTHER RIVERSRIVER IN THE STATE THERE ARE TWO DOCUMENTED NEST SITESSITE WITHIN THE

VICINITY
OF SLIP ALONG DUWAMISH HEAD 1023 AND WEST OF WEST MARGINAL WAY ON THE

BLUFF OVERLOOKING KELLOGG ISLAND 1402 PORT OF SEATTLE 1997 PERCH TREESTREE ARE FOUND

ALONG THE ALKI SHORELINE AND ON THE WEST BLUFF JUVENILE AND ADULT BALD EAGLESEAGLE HAVE BEEN

OBSERVED FORAGING IN THE DUWAMISH RIVER CORRIDOR INCLUDING SLIP 4
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EFFECTSEFFECT OF THE PROPOSED ACTION

THE PIER AND DEBRISDEBRI REMOVAL DREDGING EXCAVATION ARID CAPPING PROPOSED FOR THE SLIP

EAA MAY AFFECT ASPECTSASPECT OF THE AREASAREA WATER QUALITY PHYSICAL HABITAT QUALITY AND BIOLOGICAL

HABITAT QUALITY HOWEVER THE SMALL SIZE OF THE PROJECT 383 ACRESACRE AND THE SHORT DURATION

OF THE PROPOSED ACTION ACTIVITIESACTIVITIE WILL MINIMIZE OVERALL IMPACTS THE PROPOSED ACTION IS

EXPECTED TO HAVE ONLY SHORTTERM NEGATIVE EFFECTSEFFECT IF ANY AND TO PRODUCE LONGTERM

POSITIVE EFFECTSEFFECT IN THE EAA AND LDW THE NATURE AND EXTENT OF EXPECTED IMPACTSIMPACT AS WELL

AS PROPOSED METHODSMETHOD TO MINIMIZE NEGATIVE IMPACTSIMPACT TO THESE ATTRIBUTESATTRIBUTE ARE DISCUSSED IN THE

FOLLOWING SECTIONS

61 EFFECTSEFFECT ON WATER QUALITY

DREDGING EXCAVATION AND CAPPING OPERATIONSOPERATION WILL RESULT IN SHORTTERM TURBIDITY PLUMESPLUME
AND POSSIBLY MINOR REDUCTIONSREDUCTION IN DO CONCENTRATIONSCONCENTRATION IN THE NEARBY AREA TOXIC ORGANIC

COMPOUNDSCOMPOUND MAY BECOME SUSPENDED BIOLOGICAL AND CHEMICAL OXYGEN DEMAND MAY

INCREASE AND LIGHT PENETRATION PHOTOSYNTHETIC OXYGEN PRODUCTION AND PH MAY DECREASE

THESE PERTURBATIONSPERTURBATION ARE JUDGED TO BE TEMPORARY ANDIOCAIZED AND WILL BE REDUCED BY THE

BMPSBMP DURING CONSTRUCTION SHORTTERM AND LOCALIZED DECREASESDECREASE IN DO OR INCREASESINCREASE IN

TURBIDITY DUE TO REMEDIAL ACTIVITIESACTIVITIE MAY RESULT IN SHORTTERM AVOIDANCE OF IMMEDIATE WORK

AREASAREA BY SALMORILDS NO LONGTERM EFFECTSEFFECT ARE ANTICIPATED

BECAUSE THE PRIMARY CONTAMINANTSCONTAMINANT OF CONCERN ARE HYDROPHOBIC PCBSPCB DISSOLVED

CONSTITUENTSCONSTITUENT ARE NOT CONSIDERED LIKELY TO EXCEED ACUTE WATER QUALITY STANDARDSSTANDARD FOR THE

PROJECT BASED ON EXPERIENCE AT OTHER SITESSITE IN PUGET SOUND INCLUDING RECENT MONITORING

DURING THE EAST WATERWAY PHASE II REMOVAL ACTION ON THE DUWAMISH RIVER EFFLUENT

WATER FROM THE ONBARGE DEWATERING PROCESSPROCES WILL BE FILTERED TO REDUCE TURBIDITY AND

RETURNED TO THE SLIP DURING THE DREDGING PROCESS THISTHI RETURN WATER IS EXPECTED TO BE

SUITABLE FOR RETURNING TO THE DUWAMISH RIVER SPECIAL MONITORING REQUIREMENTSREQUIREMENT FOR

CHEMICAL CONSTITUENTSCONSTITUENT WILL BE ADDED TO THE PROJECT WATER QUALITY CERTIFICATION TO CONFIRM

THISTHI EXPECTATION ADDITIONALLY WATER QUALITY MONITORING WILL INCLUDE DO AND TURBIDITY

EPASEPA CWA 401 WATER QUALITY CERTIFICATION WILL SPECIFY WATER QUALITY MONITORING

REQUIREMENTSREQUIREMENT AND PERFORMANCE STANDARDSSTANDARD FOR DO TEMPERATURE TURBIDITY AND OTHER

PARAMETERSPARAMETER AS APPROPRIATE

UPLAND WASTEWATERSWASTEWATER WILL BE CONTAINED COLLECTED TREATED SAMPLED AND DISCHARGED TO THE

MUNICIPAL SEWER SYSTEM OR INTO
SLIP

4 TREATED WATER WILL BE DISCHARGED TO THE MUNICIPAL

SANITARY SEWER SYSTEM UNDER PERMIT FROM KING COUNTY IF
PRACTICABLE

IF PERMIT CANNOT

BE OBTAINED DISCHARGE INTO SLIP WOULD BE IN ACCORDANCE WITH EPASEPA CWA 401 WATER

QUALITY CERTIFICATION
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IF WATER QUALITY PARAMETERSPARAMETER EXCEED ESTABLISHED STANDARDSSTANDARD DURING DREDGING OR CAPPING

OPERATIONSOPERATION CORRECTIVE MEASURESMEASURE WILL BE TAKEN THESE CORRECTIVE MEASURESMEASURE MAY INCLUDE THE

OPERATIONAL CONTROLSCONTROL EQUIPMENT OPTIONSOPTION AND ENGINEERING MEASURESMEASURE DISCUSSED IN

SECTION 26 SUCH AS MODIFYING DREDGING OR CAPPING ACTIVITY OR EQUIPMENT REDUCING

DREDGING OR CAPPING RATE EMPLOYING SILT CURTAIN OR STOPPING WORK OPERATIONS THESE

CORRECTIVE MEASURESMEASURE WOULD APPLY UNTIL CONSTRUCTION OPERATIONSOPERATION DEMONSTRATE COMPLIANCE

WITH WATER QUALITY STANDARDS COMPLIANCE WITH EPA WATER
QUALITY

CERTIFICATION STANDARDSSTANDARD

IS EXPECTED TO MINIMIZE WATER QUALITY IMPACTSIMPACT DURING DREDGING TO LEVELSLEVEL THAT WILL NOT

DEGRADE WATER QUALITY CONDITIONSCONDITION WITHIN THE ACTION AREA

THE DESIGN OF CONTAINMENT CAPSCAP WILL ENSURE THAT CONTAMINATED SEDIMENTSSEDIMENT WILL BE ISOLATED

FROM WATER THE SITE WILL BE
CAREFULLY MONITORED IN ACCORDANCE WITH THE REQUIREMENTSREQUIREMENT OF

THE ASAOC

IN SUMMARY TEMPORARY IMPACTSIMPACT TO WATER QUALITY DURING CONSTRUCTION ARE EXPECTED TO BE

INSIGNIFICANT AND DISCOUNTABLE AND ARE NOT EXPECTED TO SIGNIFICANTLY DEGRADE THE EXISTING

WATER QUALITY CONDITION WITHIN THE ACTION AREA OR HAVE ADVERSE EFFECTSEFFECT ON LISTED SPECIES

THEREFORE THE EFFECTSEFFECT OF DREDGING EXCAVATION AND CAPPING OF CONTAMINATED SEDIMENTSSEDIMENT

WILL BE TO MAINTAIN OR IMPROVE WATER QUALITY AT SLIP 4

611 TURBIDITY

DREDGING AND EXCAVATION WILL RESULT IN SHORTTERM INCREASESINCREASE IN SUSPENDED PARTICULATESPARTICULATE AND

TURBIDITY WITHIN THE REMOVAL AREA AND MIXING ZONES TURBIDITY WILL BE ELEVATED ON

TEMPORARY AND LOCALIZED BASISBASI BY DREDGING AND EXCAVATION BUT TOTAL SUSPENDED SEDIMENT

LEVELSLEVEL SUFFICIENT TO CAUSE ADVERSE EFFECTSEFFECT TO SPECIESSPECIE OF CONCERN WILL BE VERY LIMITED IN EXTENT

AND DURATION THEREFORE TEMPORARY INCREASESINCREASE IN TURBIDITY DURING DREDGING ARE EXPECTED

TO BE INSIGNIFICANT AND DISCOUNTABLE AND ARE NOT EXPECTED TO RESULT III LONGTERM

DEGRADATION OF THE EXISTING WATER QUALITY CONDITION WITHIN THE SLIP EAA OR TO HAVE

ADVERSE EFFECTSEFFECT ON LISTED SPECIES

CAPPING COULD ALSO RESULT FRI SHORTTERM INCREASESINCREASE IN SUSPENDED PARTICULATESPARTICULATE AND TURBIDITY

TURBIDITY INCREASESINCREASE ARE EXPECTED TO BE SMALL BECAUSE COARSE SEDIMENTSSEDIMENT SANDSSAND OR LARGER

WILL BE USED FOR MOST OF THE CAP CONSTRUCTION AND BECAUSE INTERTIDAL CONSTRUCTION WORK

WILL BE COMPLETED INTHEDRY AS PRACTICABLE LOCALLY ELEVATED TURBIDITIESTURBIDITIE GENERATED BY THE

REMEDIAL ACTION ARE NOT EXPECTED TO AFFECT ADULT SALMONIDSSALMONID DIRECTLY EPASEPA CWA 401

WATER QUALITY CERTIFICATION WILL SPECIFY MIXING ZONESZONE THAT WOULD NOT PRESENT BARRIER TO

SALMONID MIGRATION AND HENCE ADULT SALMONIDSSALMONID MAY AVOID LOCALLY ELEVATED TURBIDITIES

TEMPORARY AND LOCALIZED INCREASESINCREASE IN TURBIDITY AS RESULT OF REMEDIAL ACTION MAY BE

DETRIMENTAL TO ANY PRESENT JUVENILE SALMONIDS HOWEVER BECAUSE TURBIDITY INCREASESINCREASE WIFI

BE TEMPORARY AND LOCALIZED THERE WILL BE AVAILABLE HABITAT WITHIN THE ACTION AREA THAT WILL
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REMAIN UNAFFECTED BY SEDIMENT PLUMESPLUME AND MOST INWATER CONSTRUCTION ACTIVITIESACTIVITIE WILL BE

AVOIDED ANY INJURIESINJURIE OR DEATHSDEATH OF JUVENILE SALMONIDSSALMONID FROM SEDIMENT PLUMESPLUME ARE EXPECTED

TO BE MINIMAL AND ARE NOT EXPECTED TO RESULT IN CHANGESCHANGE TO LISTED SALMONID POPULATIONS

DREDGING EXCAVATION AND CAPPING OPERATIONSOPERATION WILL BE CAREFULLY MONITORED AND MANAGED

TO MINIMIZE TURBIDITY EFFECTS EPASEPA CWA 401 WATER QUALITY CERTIFICATION WILL SPECIFY

WATER QUALITY MONITORING REQUIREMENTSREQUIREMENT AND PERFORMANCE STANDARDSSTANDARD FOR TURBIDITY

612 DISSOLVED OXYGEN

DREDGING EXCAVATION AND CAPPING OPERATIONSOPERATION MAY RESULT IN MINOR REDUCTIONSREDUCTION IN DO
CONCENTRATIONSCONCENTRATION IN THE NEARBY AREA DUE THE SUSPENSION OF ANOXIC SEDIMENTS THESE

PERTURBATIONSPERTURBATION WILL PROBABLY BE TEMPORARY AND LOCALIZED SHORTTERM AND LOCALIZED

DECREASESDECREASE IN DO MAY RESULT IN SHORTTERM AVOIDANCE OF IMMEDIATE WORK AREASAREA BY

SALMONIDS NO LONGTERM EFFECTSEFFECT ARE EXPECTED

613 TEMPERATURE

DREDGING EXCAVATION AND CAPPING ARE NOT EXPECTED TO SIGNIFICANTLY ALTER THE BOTTOM OF

AFFECT CURRENTSCURRENT IN OR CHANGE FLOW PATHWAYSPATHWAY OF THE LOWER DUWAMISH RIVER ADDITIONALLY

THE PROPOSED ACTION WILL HAVE NO EFFECT ON THE DISTRIBUTION OR DENSITY OF RIPARIAN

VEGETATION ALONG THE WATERWAY PIER REMOVAL WILL ELIMINATE SOME OVERWATER SHADING

WHICH MAY HAVE MINOR EFFECT ON WATER TEMPERATURE HOWEVER THE PROPOSED ACTION IS

EXPECTED TO HAVE NO SIGNIFICANT EFFECT ON WATER TEMPERATURE AT THE SLIP EAA

62 EFFECTSEFFECT ON PHYSICAL HABITAT QUALITY

THE PROPOSED ACTION HAS THE POTENTIAL TO AFFECT THE PHYSICAL HABITAT QUALITY OF THE EAA

THROUGH IMPACTSIMPACT TO SEDIMENT QUALITY ESTUARIRTE AND SHORELINE HABITAT AND NOISE AND

DISTURBANCE REGIMES THE ACTIONSACTION ARE EXPECTED TO IMPROVE SEDIMENT QUALITY ESTUARINE AND

SHORELINE HABITAT AND NOISE AND DISTURBANCE REGIMES ANY NEGATIVE EFFECTSEFFECT ARE EXPECTED

TO BE TEMPORARY AND MINIMAL IMPACTSIMPACT TO THE PHYSICAL HABITAT ARE DISCUSSED IN MORE DETAIL

IN THE FOLLOWING SECTIONS

621 SEDIMENT QUALITY

THE PROJECT WILL IMPROVE THE CHARACTERISTICSCHARACTERISTIC OF THE
EXISTING SURFACE BY REMOVING

CONTAMINATED SEDIMENTSSEDIMENT DEBRISDEBRI AND WOODEN PILESPILE AND REPLACING THEM WITH CLEAN SAND

GRAVEL AND ROCK FILL MATERIALS

CAPSCAP WILL BE DESIGNED ACCORDING TO SITESPECIFIC CONDITIONSCONDITION USING ESTABLISHED EPA AND

USACE DESIGN PROCEDURESPROCEDURE USEPA 1998 ARMORED CAPSCAP ARE REQUIRED WHERE EROSIVE

FORCESFORCE IE SHEAR STRESSESSTRESSE ON CAP PARTICLESPARTICLE WOULD BE SUFFICIENT TO MOVE TYPICAL SAND CAP

PARTICLES WHERE ROCK IS NEEDED FOR EROSION RESISTANCE ANDOR SLOPE STABILITY SURFACE
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LAYER OF SANDY GRAVEL WIFI BE APPLIED OVER THE ROCK TO IMPROVE THE ECOLOGICAL FUNCTION OF

THE SURFACE SUBSTRATE BASED ON OBSERVED HISTORICAL SHOALIRTG RATESRATE IN SLIP AND THE

EXISTING FINEGRAINED SUBSTRATE EXPECTED ONGOING SEDIMENTATION IN SLIP WILL RESULT IN

FIRIEGRAINED SURFACE SUBSTRATE DEPOSITING OVER TIME

THE PROPOSED DREDGING AND EXCAVATION WILL REMOVE THE HIGHEST CONCENTRATIONSCONCENTRATION OF

SEDIMENT CONTAMINATION AS WELL AS THOSE THAT ARE OF MOST CONCERN FOR EXPOSURE WITHIN THE

SLIP EAA REMOVAL OF CONTAMINATED SEDIMENT WILL RESULT IN CLEANER SEDIMENT IN THE

INTERTIDAL HABITAT WHICH WILL BENEFIT BENTHIC AND EPIBENTHIC RESOURCESRESOURCE AND CONTRIBUTE TO

OVERALL IMPROVED WATER QUALITY AND HABITAT IN THE LDW THE CAPPING OF REMAINING

CONTAMINATED SEDIMENT WILL REDUCE THE EXPOSURE AND UPTAKE OF THE REMAINING

CONTAMINANTS AT THE COMPLETION OF THE REMOVAL ACTION ALL SURFACE SEDIMENTSSEDIMENT WITHIN THE

SLIP EAA WILL HAVE CONTAMINANT CONCENTRATIONSCONCENTRATION BELOW THE SQS OVERALL CHANGESCHANGE TO

SEDIMENT QUALITY ARE NOT EXPECTED TO HAVE AN ADVERSE EFFECT ON LISTED SPECIES

622 ESTUARINE HABITAT CONDITIONSCONDITION

TABLE 61 SUMMARIZESSUMMARIZE CHANGESCHANGE IN HABITAT AREASAREA AND ELEVATION RANGESRANGE ASSOCIATED WITH THE

CLEANUP THE PROJECT WILL EXPAND SHALLOW SUBTIDAL HABITAT BY APPROXIMATELY 029 ACRESACRE

AND INTERTIDAL HABITAT BY APPROXIMATELY 050 ACRES THISTHI EXPANSION IS PRIMARILY THROUGH

CONVERSION OF EXISTING SUBLITTORAL HABITAT DEEPER THAN 10 FT MLLW APPROXIMATELY

008 ACRESACRE OF NEW AQUATIC HABITAT WILL BE CREATED AS RESULT OF THESE ACTIONS THE PROPOSED

DREDGING EXCAVATION AND CAPPING ARE NOT EXPECTED TO DEGRADE THE CHARACTER OR

DISTRIBUTION OF EXISTING ESTUARINE HABITAT OR TO REDUCE THE ABILITY OF LISTED SPECIESSPECIE TO USE

THAT HABITAT AND ARE IN FACT EXPECTED TO INCREASE THE AMOUNT OF AND IMPROVE THE QUALITY OF

AVAILABLE ESTUARINE HABITAT OVERALL

623 SHORELINE HABITAT CONDITIONSCONDITION

NEARLY ALL OF THE SLIP SHORELINE HAS BEEN
HIGHLY MODIFIED AND INCLUDESINCLUDE AN OVERWATER

PIER RIPRAP SOME MIXED WITH SAND AND GRAVEL WOODEN BULKHEADSBULKHEAD AND MISCELLANEOUSMISCELLANEOU

FILL THE SMALL AREASAREA OF UNARMORED SHORELINE ARE GENERALLY STEEP ERODED SLOPESSLOPE VEGETATED

BY MIXED
GRASSESGRASSE AND SHRUBS

TABLE 61 SUMMARIZESSUMMARIZE CHANGESCHANGE IN HABITAT AREASAREA AND ELEVATION RANGESRANGE ASSOCIATED WITH THE

CLEANUP THE PROPOSED DREDGING EXCAVATION AND CAPPING ARE EXPECTED TO IMPROVE THE

CHARACTER AND DISTRIBUTION OF SHORELINE HABITAT AND IMPROVE THE ABILITY OF LISTED SPECIESSPECIE TO

USE THAT HABITAT SHORELINE SLOPESSLOPE WILL BE FLATTER BULLTHEADSBULLTHEAD AND DEBRISDEBRI INCLUDING TREATED

TIMBER AND ASPHALT WILL BE REMOVED AND THE OVERALL DISTRIBUTION OF HABITAT WILL INCLUDE

MORE UPPER INTERTIDAL HABITAT THAT IS CONNECTED TO SHALLOWER HABITAT BY GENTLE GRADES THISTHI

WILL IMPROVE THE OVERALL PRESENCE OF SHALLOW WATER AREASAREA THROUGHOUT THE TIDAL CYCLE

WHERE ROCK IS NEEDED FOR EROSION RESISTANCE ANDOR SLOPE STABILITY SURFACE LAYER OF SANDY

INTEGRAL CONSULTING INC 64

KCSIIP4 54739



BIOLOGICAL
ASSESSMENT

LWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA FEBRUARY 92007

GRAVEL WILL BE APPLIED OVER THE ROCK TO IMPROVE THE ECOLOGICAL FUNCTION OF THE SURFACE

SUBSTRATE

AS DISCUSSED IN SECTION 25 ADDITIONAL HABITAT ENHANCEMENTSENHANCEMENT HAVE BEEN INCLUDED IN THE

DESIGN WITHIN RA1 AND RA2 WHERE THE FINISHED CAP SURFACE IS ABOVE 13 FT MLLW THE

GOALSGOAL OF THE ENHANCEMENTSENHANCEMENT ARE TO CREATE STABLE AND MORE NATURAL RIPARIANBACKSHORE AREA

TO ENHANCE THE RECRUITMENT AND RETENTION OF FINESFINE AND TO PROVIDE CONDITIONSCONDITION CONDUCIVE TO

ESTABLISHMENT OF BACKSHORE RIPARIAN VEGETATION THE HABITAT ENHANCEMENTSENHANCEMENT WILL INCLUDE

GENTLE SLOPESSLOPE SANDY SUBSTRATE AND ANCHORED LWD AND WILL COVER 015 ACRES

624 DISTURBANCENOISE

THE PROPOSED REMOVAL DREDGING EXCAVATION AND CAPPING WILL TEMPORARILY INCREASE

AMBIENT NOISE LEVELSLEVEL WHEN EQUIPMENT IS OPERATING EQUIPMENT LIGHTSLIGHT WILL TEMPORARILY

INCREASE AMBIENT LIGHTING LEVELSLEVEL AT NIGHT THE IMMEDIATE VICINITY OF THE ACTIVITIESACTIVITIE BUT ARE

NOT EXPECTED TO ADVERSELY AFFECT NEIGHBORING PROPERTIESPROPERTIE OR ADJACENT HABITATSHABITAT DUE TO THE

SHORT DURATION OF THEIR PRESENCE NOISE AND ACTIVITY DURING REMEDIATION OPERATIONSOPERATION COULD

TEMPORARILY DETER SOME SPECIESSPECIE FROM THE ADJACENT SHORELINE AREASAREA AND FROM THE IMMEDIATE

AREA OF THE WORK ONCE THE EQUIPMENT CEASESCEASE OPERATIONSOPERATION THERE WIFI BE NO LONGTERM

INCREASESINCREASE IN NOISE

TEMPORARY INCREASESINCREASE IN NOISE AND DISTURBANCE DURING CONSTRUCTION ACTIVITIESACTIVITIE ARE EXPECTED

TO BE INSIGNIFICANT AND DISCOUNTABLE AND ARE NOT EXPECTED TO SIGNIFICANTLY DEGRADE EXISTING

CONDITIONSCONDITION WITHIN THE SLIP EAA OR TO HAVE ADVERSE EFFECTSEFFECT ON LISTED SPECIES

FURTHERMORE HEAVY TUG OPERATIONSOPERATION WILL NOT BE
PERMITTED IN THE REMOVAL ACTION AREA

FOLLOWING REMEDIATION REDUCING DISTURBANCE AND NOISE FROM BASELINE LEVELS

63 EFFECTSEFFECT ON BIOLOGICAL HABITAT QUALITY

THE PROPOSED ACTION ALSO HAS THE POTENTIAL TO AFFECT THE BIOLOGICAL HABITAT QUALITY OF THE

EAA THROUGH IMPACTSIMPACT TO SEDIMENT QUALITY ESTUARINE AND SHORELINE HABITAT AND NOISE AND

DISTURBANCE REGIMES HOWEVER SEDIMENT QUALITY AND ESTUARINE AND SHORELINE HABITAT WILL

BE IMPROVED OVER EXISTING CONDITIONS ANY NEGATIVE EFFECTSEFFECT ARE EXPECTED TO BE TEMPORARY

AND MINIMAL IMPACTSIMPACT TO THE BIOLOGICAL HABITAT ARE DISCUSSED IN MORE DETAIL IN THE

FOLLOWING SECTIONS

631 BIOLOGICAL RESOURCESRESOURCE

6311 BIRDSBIRD

RESIDENT POPULATIONSPOPULATION OF BIRDSBIRD THAT USE THE LDW ARE BELIEVED TO BE ACCLIMATED TO THE LEVELSLEVEL

OF HUMAN DISTURBANCE NOISE AND THE EXISTING DEGRADED HABITATSHABITAT OF THE EAA USACE
2003 RESIDENT INDIVIDUALSINDIVIDUAL WINTERING ALONG THE SHORE OR WITHIN NEARBY RESTORED AREASAREA OF

SALTMARSH MAY TEMPORARILY AVOID THE EAA DURING PROPOSED ACTIVITIESACTIVITIE BUT ARE EXPECTED TO
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IMMEDIATELY RETURN TO THEIR USUAL FORAGING AREASAREA AND BEHAVIORSBEHAVIOR AFTER ACTIVITIESACTIVITIE CEASE

USACE 2003 THEREFORE THE PROPOSED ACTION IS NOT LIKELY TO REDUCE THE FORAGING PREY

BASE FOR BALD EAGLES SEAGULLSSEAGULL AND OTHER
AGGRESSIVE

BIRDSBIRD SUCH AS CROWSCROW AND OSPREY THAT

REGULARLY USE THE LDW MAY BE ATTRACTED TO THE EAA BY ANY DISORIENTED FISH AVOIDING THE

WATER COLUMN SURROUNDING CONSTRUCTION ACTIVITIESACTIVITIE USACE 2003

THE PROPOSED ACTIVITIESACTIVITIE ARE THUSTHU EXPECTED TO HAVE INSIGNIFICANT AND DISCOUNTABLE EFFECTSEFFECT ON

RESIDENT BIRDSBIRD IN THE ACTION AREA AND NO ADVERSE EFFECTSEFFECT ON LISTED BIRD SPECIES

6312 FISH

IT IS POSSIBLE THAT THE PROPOSED DREDGING ACTIVITIESACTIVITIE COULD ENTRAIN FISH USACE 2003

TYPICALLY HOWEVER DREDGESDREDGE HAVE BEEN FOIMD TO ENTRAIN FEW OR NO SALINONIDSSALINONID OR OTHER

MOBILE FISHESFISHE MCGRAW AND ARMSTRONG 1988 LARSON AND MOEHL 1988 LARSON AND CASSIDY

1990 REINE ET AL 1998 BASED ON THESE STUDIESSTUDIE THE PROPOSED DREDGING IS NOT LIKELY TO

ENTRAIN SIGNIFICANT AMOUNT OF JUVENILE SUBADULT OR ADULT SALMONIDS SIMILARLY CAPPING

ACTIVITIESACTIVITIE ARE UNLIKELY TO ENTRAP MOBILE FISHESFISHE AS THESE SPECIESSPECIE HAVE THE ABILITY TO

MANEUVER THROUGH THE WATER COLUMN

TEMPORARY INCREASESINCREASE IN NOISE TURBIDITY AND WATER COLUMN DISTURBANCE DURING PROPOSED

ACTIVITIESACTIVITIE ARE EXPECTED TO DETER ADULT FISH FROM AND POTENTIALLY ADVERSELY AFFECT JUVENILE

FISH IN THE EAA DURING THE PROPOSED ACTIVITIES BECAUSE THE PROPOSED ACTIVITIESACTIVITIE WILL BE

CONFINED TO SMALL PORTION OF THE
SLIP

EAA AND LDW CHANNEL AT ANY ONE TIME ADULT FISH

CAN AVOID DISTURBED PORTIONSPORTION OF THE WATER COLUMN DUE TO THE TIMING OF THE PROPOSED

ACTIVITIESACTIVITIE FEW JUVENILE SALMONIDSSALMONID ARE EXPECTED TO BE MIGRATING THROUGH THE WATERWAY OR

USING THE ADJACENT SHORELINE HABITATS THE PROPOSED ACTIVITIESACTIVITIE ARE NOT LIKELY TO ADVERSELY

AFFECT ADULT SALMONIDSSALMONID EVEN IF THEIR UPSTREAM MIGRATION OVERLAPSOVERLAP THE CONSTRUCTION ACTIVITY

PERIOD IF ANY EARLY MIGRATING SALMON ARE MOVING THROUGH THE AREA DURING PROPOSED

ACTIVITIESACTIVITIE THEY WILL LIKELY BE ABLE TO AVOID DISTURBANCESDISTURBANCE BY MANEUVERING WITHIN THE WATER

COLUMN SOME JUVENILE SALMON MAY BE ADVERSELY AFFECTED BY THE PROPOSED ACTIONSACTION BUT NO

ADVERSE EFFECTSEFFECT ARE PREDICTED ON OVERALL SALMON POPULATIONS FURTHERMORE THE LONGTERM

EFFECTSEFFECT OF THE PROPOSED ACTIONSACTION WILL BE TO IMPROVE HABITAT QUALITY FOR BOTH ADULT AND

JUVENILE FISH WITHIN THE EAA

THEREFORE ALTHOUGH THERE WILL BE TEMPORARY INCREASESINCREASE IN NOISE AND DISTURBANCE COUPLED

WITH TEMPORARY DECREASESDECREASE IN WATER QUALITY SURROUNDING THE PROPOSED ACTIVITIESACTIVITIE THESE ARE

EXPECTED TO HAVE INSIGNIFICANT EFFECTSEFFECT ON LOCAL FISH POPULATIONSPOPULATION IN THE ACTION AREA AND ONLY

SHORTTERM EFFECTSEFFECT ON LISTED FISH SPECIES

632 BENTHIC PREY AVAILABILITY

DREDGING WILL REMOVE MOST OF THE BENTHIC COMMUNITY IN THE AREA THAT WILL BE DREDGED

CAPPING WILL SMOTHER AND ELIMINATE EXISTING BENTHIC COMMUNITIES MOST BENTHIC
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ORGANISMSORGANISM ARE RELATIVELY SEDENTARY AND ARE UNLIKELY TO BE ABLE TO BURROW THROUGH CAP

MOST ARE ALSO VERY SMALL CAPPED AREASAREA WILL PROBABLY EXPERIENCE REDUCED
DIVERSITY AND

PRODUCTIVITY FOR TO YEARSYEAR FOLLOWING PLACEMENT OF MATERIAL AS THE CLEAN SUBSTRATE IS

RECOLONIZED BY RELATIVELY STABLE BENTHIC COMMUNITIESCOMMUNITIE USEPA AND USACE 2002
RECOLONIZATION OF THE CAPPED SURFACE IS EXPECTED TO BE RELATIVELY RAPID AND THE SEDIMENT

QUALITY WIFI BE HIGHER THAN IT IS
CURRENTLY

ALTHOUGH THERE WILL BE TEMPORARY DECREASESDECREASE IN BENTKIC AND EPIBENTHIC PREY WITHIN THE

DREDGED AREA THESE DECREASESDECREASE ARE EXPECTED TO HAVE AN INSIGNIFICANT AND DISCOUNTABLE

EFFECT ON LOCAL FISH POPULATIONSPOPULATION AND ARE NOT EXPECTED TO HAVE ADVERSE EFFECTSEFFECT ON LISTED FISH

SPECIES NO LONGTERM LOSSLOS OF BIOLOGICAL PRODUCTIVITY OR PREY BASE FOR JUVENILE SALMONIDSSALMONID

OR BOTTOM FISH IS LIKELY AND BENTHIC PREY DIVERSITY PRODUCTIVITY AND AVAILABILITY SHOULD

BE IMPROVED OVER PRESENT CONDITIONSCONDITION IN THE FORESEEABLE FUTURE

THE CREATION OF 008 ACRESACRE OF NEW AND CLEANER AQUATIC HABITAT THROUGH DREDGING

EXCAVATION AND CAPPING WILL LIKELY INCREASE BENTHIC PREY PRODUCTION DIVERSITY AND

AVAILABILITY III THE SLIP AREA IN THE LONG TERM THE PROPOSED REMEDIATION ACTIONSACTION WILL

TEMPORARILY DEGRADE BUT HI THE LONGTERM RESTORE CURRENT ESTUARINE HABITAT
QUALITY

FUNCTION OF BENTHIC PREY AVAILABILITY IN THE SLIP EAA

633 FORAGE FISH AVAILABILITY

DREDGING MAY INTERFERE WITH FORAGE FISH AS THEY CONTACT THE SEDIMENT PLUME THAT COULD

RESULT FROM THE DREDGING OPERATION THISTHI IMPACT WILL BE SITESPECIFIC AND SHOULD NOT HAVE

MAJOR OR LONGTERM IMPACT ON FORAGE FISH DURING THE CAPPING PHASE ADULT AND JUVENILE

FORAGE FISH WIFI LIKELY AVOID THE EAA AND SOME EGGSEGG AND LARVAE COULD BE ENTRAPPED

DURING CAPPING THERE WILL BE NO CAPPING IN KNOWN OR POTENTIAL SPAWNING AREAS

CAPPING MAY CREATE ADDITIONAL POTENTIAL HABITAT FOR FORAGE FISH SPAWNING IN THE LONG TERM

PHYSICAL PARAMETERSPARAMETER OF THE SLIP EAA INDICATE THAT IT IS NOT LIKELY CURRENT SPAWNING AREA

USEPA AND USACE 2002 REMEDIATION ACTIVITIESACTIVITIE IN THE EAA MAY CREATE SUITABLE FORAGE

FISH SPAWNING HABITAT WHILE USE OF THISTHI HABITAT BY SPAWNING FISH IS NOT GUARANTEED

CONSTRUCTION ACTIVITIESACTIVITIE WILL NOT DEGRADE THE USE AND FUNCTIONSFUNCTION OF EXISTING HABITATS

CONSTRUCTIONGENERAT SEDIMENTSSEDIMENT MAY ALTER THE SUBSTRATE OF ADJACENT AREASAREA OF THE LDW
CAREFUL CONTROL OF CONSTRUCTION SEDIMENTSSEDIMENT WILL AVOID OR MINIMIZE ANY POTENTIAL IMPACTSIMPACT TO

NEARBY AREAS ADULT AND JUVENILE FORAGE FISH ARE EXPECTED TO AVOID THE EAA DURING

CONSTRUCTION AND THUSTHU WILL PROBABLY BE UNAVAILABLE AS PREY RESOURCESRESOURCE IN THE ACTIVITY AREA

HOWEVER THEY ARE EXPECTED TO RETURN TO THEIR USUAL FORAGING AREASAREA AND BEHAVIORSBEHAVIOR

IMMEDIATELY AFTER PROJECT ACTIVITIESACTIVITIE CEASE

ALTHOUGH THERE WILL BE TEMPORARY DISTURBANCE TO FORAGE FISH POPULATIONSPOPULATION INSIGNIFICANT

AND DISCOUNTABLE EFFECTSEFFECT ON LOCAL FORAGE FISH POPULATIONSPOPULATION ARE EXPECTED TO OCCUR IN THE EAA
THESE EFFECTSEFFECT ARE NOT EXPECTED HAVE ADVERSE EFFECTSEFFECT ON LISTED FISH SPECIESSPECIE THROUGH FOOD WEB
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INTERACTIONS NO KNOWN SPAWNING AREASAREA WILL BE AFFECTED BY ANY PROPOSED ACTIVITIES THE

PROPOSED ACTION MAY CREATE ADDITIONAL
POTENTIAL SPAWNING HABITAT FOR FORAGE FISH IN THE

LONG TERM FOR THE ABOVE REASONSREASON THE PROPOSED PROJECT WILL MAINTAIN THE CURRENT HABITAT

QUALITY FUNCTION OF THE FORAGE FISH COMMUNITY IN THE
SLIP EAA

634 INTERTIDAL VEGETATION

THE PROPOSED DREDGING AND CAPPING WILL REMOVE BURY OR DISTURB
ARTY PRESENT INTERTIDAL

VEGETATION
WITHIN THE EAA NO

EELGRASSEELGRAS IS PRESENT III SLIP 4 THE ADDITIONAL CLEANER

HABITAT CREATED BY THE PROPOSED ACTIVITIESACTIVITIE HOWEVER IS EXPECTED TO BE COLONIZED BY

COMPARABLE INTERTIDAL VEGETATION WITHIN THE FORESEEABLE FUTURE OVERALL THE PROPOSED

ACTIVITIESACTIVITIE ARE NOT EXPECTED TO DEGRADE THE CHARACTER OR DISTRIBUTION OF INTERTIDAL VEGETATION

IN THE LONG TERM OR TO NEGATIVELY AFFECT THE ABILITY OF LISTED SPECIESSPECIE TO UTILIZE ANY INTERTIDAL

VEGETATIONIN THE VICINITY OF THE EAA

635 RIPARIAN VEGETATION

BANK EXCAVATION ACTIVITIESACTIVITIE WILL DISTURB RIPARIAN VEGETATION ALONG THE SLIP EAA BUT THESE

EFFECTSEFFECT ARE EXPECTED TO BE
INSIGNIFICANT AND DISCOUNTABLE DUE TO THE HEAVILY INDUSTRIALIZED

NATURE OF THE SLIP SHORELINE

AS RESULT OF THE CLEANUP THE SCATTERED PATCHESPATCHE OF TREESTREE AND SHRUBSSHRUB PRIMARILY INVASIVE

THAT FRINGE PORTIONSPORTION OF THE EAA WILL BE REMOVED WHERE
NECESSARY

FOR THE CONSTRUCTION

THE AFFECTED AREASAREA MAY REVEGETATE OVER TIME OVERALL THE PROPOSED ACTIVITIESACTIVITIE ARE NOT

EXPECTED TO DEGRADE THE CHARACTER OR DISTRIBUTION OF RIPARIAN VEGETATION OR TO NEGATIVELY

AFFECT THE ABILITY OF LISTED SPECIESSPECIE TO BENEFIT FROM THE SCATTERED AREASAREA OF RIPARIAN VEGETATION

WITHIN THE SLIP

THE ADDITIONAL HABITAT ENHANCEMENTSENHANCEMENT WITHIN RA1 AND RA2 ABOVE 13 FT MLLW ARE

INTENDED TO CREATE STABLE AND MORE NATURAL RIPARIANLBACKSHORE AREA TO ENHANCE THE 1
RECRUITMENT AND RETENTION OF FINESFINE AND TO PROVIDE CONDITIONSCONDITION CONDUCIVE TO ESTABLISHMENT

OF BACKSHORE RIPARIAN VEGETATION

64 INTERRELATED INTERDEPENDENT AND CUMULATIVE
EFFECTSEFFECT

INTERDEPENDENT ACTIONSACTION ARE THOSE WHICH HAVE NO INDEPENDENT UTILITY APART FROM THE ACTION

BEING CONSIDERED INTERRELATED ACTIONSACTION ARE ACTIVITIESACTIVITIE THAT ARE PART OF THE LARGER ACTION AND

DEPEND ON THE LARGER ACTION FOR THEIR
JUSTIFICATION NO INTERRELATED ARID INTERDEPENDENT

EFFECTSEFFECT ARE ASSOCIATED WITH THISTHI ACTION

CUMULATIVE EFFECTSEFFECT ARE DEFINED IN 50 CFR PART 40202 AS THOSE EFFECTSEFFECT OF FUTURE STATE OR

PRIVATE ACTIVITIESACTIVITIE NOT
INVOLVING FEDERAL ACTIVITIESACTIVITIE THAT ARE REASONABLY CERTAIN TO OCCUR
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WITHIN THE ACTION AREA OF THE FEDERAL ACTION SUBJECT TO CONSULTATION THE PROPOSED ACTION

ENCOMPASSESENCOMPASSE PORTION OF LDW THISTHI AREA IS AN ECOSYSTEM ALTERED BY PREVIOUSPREVIOU DREDGING

FILLING SEWAGE AND INDUSTRIAL DISCHARGESDISCHARGE AND OTHER ANTHROPOGENIC ACTIVITIESACTIVITIE OVER THE
PAST

100 YEARS FUTURE FEDERAL ACTIONSACTION INCLUDING ADDITIONAL ACTIVITIESACTIVITIE PERMITTED UNDER SECTION

404 OF THE CLEAN WATER ACT OR SECTION 10 OF THE RIVERSRIVER AND HARBORSHARBOR ACT WILL BE REVIEWED

UNDER SEPARATE SECTION CONSULTATION
PROCESSESPROCESSE AND ARE NOT CONSIDERED CUMULATIVE EFFECTSEFFECT

USEPA AND USACE 2002

THE SLIP EAA HAS DEGRADED BASELINE CONDITIONSCONDITION SUCH AS LIMITED HABITAT FOR FEEDING AND

REFUGE AND CONTAMINATED SEDIMENTS SIGNIFICANT BENEFICIAL EFFECTSEFFECT ARE EXPECTED AS RESULT

OF THE PROPOSED REMOVAL EXCAVATION DREDGING AND CAPPING SPECIFICALLY THESE ACTIONSACTION

WILL REDUCE SEDIMENT CONTAMINATION TO LEVELSLEVEL THAT ARE PROTECTIVE OF HUMAN HEALTH AND THE

ENVIRONMENT THE PROPOSED ACTION IS EXPECTED TO REDUCE THE EXPOSURE OF FISH AND WILDLIFE

TO HAZARDOUSHAZARDOU MATERIALSMATERIAL TO INCREASE THE EXTENT OF BENEFICIAL HABITAT AND TO INCREASE LONG
TERM BENTHIC DIVERSITY AND PRODUCTIVITY BY PROVIDING CLEANER SUBSTRATES THISTHI ACTION ALSO

WILL ASSIST IN THE IMPROVEMENT OF SEDIMENT AND WATER QUALITY THROUGHOUT THE LDW BY

REMOVING OR ISOLATING CONTAMINATED MATERIALS IN ADDITION CONSERVATION MEASURESMEASURE

IMPLEMENTED WITHIN THE PROPOSED ACTIONSACTION TO CREATE INTERTIDAL AND SHALLOW SUBTIDAL HABITAT

WILL OFFSET ANY SHORTTERM HABITAT DISRUPTION INCURRED DUE TO PROJECT EXECUTION
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EFFECTSEFFECT DETERMINATIONSDETERMINATION

DREDGING EXCAVATION AND CAPPING WIFI RESULT IN TEMPORARY IMPACTSIMPACT TO 336
EXISTING ACRESACRE

OF AQUATIC HABITAT WITHIN SLIP 4 THE PRIMARY AQUATIC RESOURCE SUPPORT FUNCTIONSFUNCTION OF THISTHI

HABITAT INCLUDE FEEDING RESTING AND
REFUGIA FOR MIGRATORY SALMONIDSSALMONID FORAGING HABITAT FOR

MIGRATORY AND RESIDENT BIRDSBIRD AND FOOD CHAIN SUPPORT FOR OTHER MARINE FISH SPECIESSPECIE AND

SMALL MAMMALS

THE REMOVAL ACTION IS NOT EXPECTED TO JEOPARDIZE THE CONTINUED EXISTENCE OF ESA

THREATENED ANDOR ENDANGERED SPECIES POTENTIAL EFFECTSEFFECT OF THE PROPOSED ACTION FOR THE

THREE THREATENED SPECIESSPECIE AND ONE PROPOSED THREATENED SPECIESSPECIE FOUND IN THISTHI AREA ARE

SUMMARIZED IN TABLE 71 AND DESCRIBED IN MORE DETAIL IN THE FOLLOWING SECTIONS POTENTIAL

EFFECTSEFFECT ON DESIGNATED CRITICAL HABITAT FOR PUGET SOUND CHINOOK SALMON AND COASTALPUGET

SOUND BULL TROUT ARE ALSO DISCUSSED BELOW

71 PUGET SOUND CHINOOK SALMON

711 SPECIESSPECIE OCCURRENCE IN PROJECT AREA

BOTH ADULT AND
JUVENILE CHINOOK SALMON ARE FOUND IN THE PROJECT AREA THE MAJORITY OF

CHINOOK SALMON IN THE LDW AND EFFIOTT BAY ARE OCEANTYPE FISH THAT BRIEFLY RESIDE AS

JUVENILESJUVENILE IN FRESHWATER AND MIGRATE TO ESTUARINE WATERSWATER WITHIN THEIR FIRST YEAR RUGGERONE
ET AL 2006 ADULTSADULT MOVE UP THE LDW FOR SPAWNING THROUGHOUT THE YEAR BUT THEIR

NUMBERSNUMBER PEAK IN LATE SUMMER AND FALL JUVENILE FISH LEAVE THEIR NATAL STREAMSSTREAM AND MIGRATE

DOWNSTREAM TO ESTUARIESESTUARIE BETWEEN EARLY MARCH AND MID TO LATE SUMMER PEAK ABUNDANCE

PERIODSPERIOD ARE RELATED TO HATCHERY RELEASES RUGGERONE ET AL 2006 DETERMINED THAT HATCHERY

CHINOOK WERE PRESENT BEGINNING IN LATE MARCH AND PEAKING FROM LATE MAY TO EARLY JUNE

WINDWARD 2004C WAS MOST SUCCESSFUL CAPTURING JUVENILE CHINOOK SALMON IN SLIP

DURING THE MONTH OF MAY ARID MOST OF THESE FISH WERE WILD STOCK

712 ANALYSISANALYSI OF EFFECTSEFFECT

7121 SPECIESSPECIE

CONTAMINATED SEDIMENTSSEDIMENT WITHIN SLIP WILL BE REMOVED BY DREDGING WHICH WILL BE

LIMITED IN SCOPE TO MINIMIZE IMPACTSIMPACT TO ADJACENT STRUCTURESSTRUCTURE AND OUTFALLSOUTFALL AND AVOID

CONVERSION OF INTERTIDAL HABITAT TO SUBTIDAL HABITAT APPROXIMATELY 4100 CY OF

CONTAMINATED SEDIMENTSSEDIMENT CONTAINING PCBSPCB AND OTHER CHEMICALSCHEMICAL WILL BE REMOVED FROM

APPROXIMATELY 07 ACRESACRE OF LOWER INTERTIDAL HABITAT APPROXIMATELY 6100 CY
OF PCB

CONTAMINATED SEDIMENTSSEDIMENT AND SOILSSOIL
ALONG 700 LINEAR FT OF INTERTIDAL EMBANKMENTSEMBANKMENT AND

WITHIN THE GEORGETOWN FLUME OUTFALL
PIPE WILL ALSO BE REMOVED THE REMOVAL OF THE
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CONTAMINATED SEDIMENTSSEDIMENT WILL BE BENEFICIAL TO THREATENED PUGET SOUND CHINOOK BY GREATLY

REDUCING THEIR POTENTIAL EXPOSURE TO PCBS

THE DREDGING WILL BE DESIGNED TO ACCOMMODATE SEDIMENT CAP THAT COVERSCOVER APPROXIMATELY

344 ACRESACRE OF INTERTIDAL ARID SUBTIDAL HABITAT AND APPROXIMATELY 039 ACRESACRE OF RIPARIAN

HABITAT THE DREDGING EXCAVATION AND CAPPING WILL RESULT IN SOME CONVERSIONSCONVERSION BETWEEN

ELEVATION RANGESRANGE INCLUDING SUBLITTORAL SHALLOW SUBTIDAL LOWER INTERTIDAL AND UPPER

INTERTIDAL THISTHI ACTION WILL CAUSE NET SHALLOWING OF SLIP AND WILL SUBSTANTIALLY EXPAND

BOTH INTERTIDAL HABITAT AREASAREA AND SHALLOW SUBTIDAL HABITAT AREASAREA COMPARED TO EXISTING

CONDITIONS THE DREDGING IS SCHEDULED TO OCCUR BETWEEN OCTOBER AND FEBRUARY TO

COINCIDE WITH THE PERIOD WHEN JUVENILE SALMON ARE NO LONGER PRESENT IN LARGE NUMBERSNUMBER IN

THE LDW THISTHI TIMING WILL ALSO AVOID NOISE IMPACTSIMPACT TO ANY REMAINING SALMON

DREDGING AND PLACEMENT OF CLEAN SEDIMENT AND REMOVAL OF PILINGSPILING WILL RESULT IN LOSSLOS OF

BENTHIC AND EPIBENTHIC RESOURCESRESOURCE WHICH ARE MAJOR PREY ITEMSITEM FOR ADULT AND JUVENILE

CHINOOK SALMON HOWEVER THESE IMPACTSIMPACT WILL BE TEMPORARY THE PROPOSED PROJECT WILL

CREATE 008 ACRESACRE OF NEW AQUATIC HABITAT AT THE HEAD OF THE SLIP THAT WILL BE RAPIDLY

RECOLONIZED BY PREY ASSEMBLAGES IN ADDITION SHALLOW SUBTIDAL HABITAT WILL BE INCREASED

BY 029 ACRESACRE AND INTERTIDAL HABITAT BY APPROXIMATELY 050 ACRES BECAUSE JUVENILE SALMON

MIGRATE ARID FEED ALONG SHALLOW INTERTIDAL AREASAREA THE INCREASED INTERTIDAL HABITAT WILL

GREATLY BENEFIT CHINOOK SALMON OVER THE LONG RUN

THE CAP MATERIAL WILL CONSIST OF CLEAN SAND OR COARSER MATERIAL THAT PROVIDESPROVIDE SUITABLE

SUBSTRATE FOR SUPPORTING THE BENTHIC COMMUNITIESCOMMUNITIE THAT ARE PREY FOR CHINOOK SALMON THE

RESULTING CAP SURFACE IS EXPECTED TO RAPIDLY RECOLONIZE WITH BENTHIC ORGANISMSORGANISM THAT WILL

PROVIDE THE SAME OR BETTER PREY FOR CHINOOK SALMON AS BEFORE IN ADDITION SLIP IS NET

DEPOSITIONAL ENVIRONMENT AND IT IS EXPECTED THAT FINEGRAINED SEDIMENTSSEDIMENT WILL ACCUMULATE

OVER THE CAP SURFACE OVER TIME ULTIMATELY THISTHI FINEGRAINED SUBSTRATE MAY SUPPORT

MORE DIVERSE BENTHIC AND EPIBENTHIC COMMUNITY AND IMPROVE PREY AVAILABILITY FOR ADULT

AND JUVENILE CHINOOK SALMON

THE DREDGING AND CAPPING WILL CREATE TURBIDITY IN THE IMMEDIATE AREA AS SEDIMENTSSEDIMENT

DISPERSE THROUGH THE WATER COLUMN HOWEVER THE COARSE MATERIALSMATERIAL SANDSSAND OR LARGER USED

FOR CAPPING IMPLEMENTATION OF BMPSBMP DURING DREDGING AND CONSTRUCTION AND THE INTHE

DRY TIMING OF INTERTIDAL CONSTRUCTION WORK IS EXPECTED TO RESULT IN ONLY SMALL INCREASESINCREASE IN

TURBIDITY DECREASESDECREASE IN DO MAY ALSO OCCUR ALL SALMONIDSSALMONID REQUIRE HIGH LEVELSLEVEL OF DO
89 MGFL TO MAINTAIN THEIR PHYSIOLOGICAL FUNCTIONSFUNCTION MCCAULEY 1991 BOTH MIGRATING

ADULT AND JUVENILE CHINOOK ARE REPORTED TO ACTIVELY AVOID AREASAREA WITH LOW DISSOLVED OXYGEN

GENERALLY LESSLES THAN MGFL CONCENTRATIONSCONCENTRATION DAVISDAVI 1975 WHITRNORE ET AL 1960 HALLOCK ET

AL 1970 INCREASED TURBIDITY AND DECREASESDECREASE IN DO WILL BE TEMPORARY AND LOCALIZED AND

ARE NOT EXPECTED TO AFFECT JUVENILE OR ADULT SALMONIDSSALMONID THAT MAY BE PRESENT IN THE VICINITY
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THE LDW IS INCLUDED IN ECOLOGYSECOLOGY 2004 303D LIST OF IMPAIRED WATER BODIESBODIE THAT DO NOT

MEET STATE WATER QUALITY STANDARDS IT IS CURRENTLY IDENTIFIED AS FAILING TO MEET WATER

QUALITY STANDARDSSTANDARD FOR FECAL COLIFORM BACTERIA DO TEMPERATURE AND PH AS WELL AS

NUMEROUSNUMEROU CHEMICALSCHEMICAL IN SEDIMENTSSEDIMENT INCLUDING PCBSPCB ECOLOGY 2004 MANY OF THESE

CHEMICALSCHEMICAL ARE BIOACCUMULATIVE AND HAVE THE POTENTIAL TO ADVERSELY IMPACT ORGANISMSORGANISM IN

THE AQUATIC
FOOD CHAIN TOTAL PCBSPCB PAHSPAH METALSMETAL AND OTHER CHEMICALSCHEMICAL HAVE BEEN

DETECTED IN CLAM TISSUE SAMPLESSAMPLE FROM SLIP AT HIGHER CONCENTRATIONSCONCENTRATION THAN FOUND AT OTHER

LOCATIONSLOCATION IN THE DUWAMISH RIVER WINDWARD 2005 TOTAL PCBSPCB AND TOTAL DDT HAVE ALSO

BEEN FOUND AT HIGHER CONCENTRATIONSCONCENTRATION IN JUVENILE CHINOOK SALMON COLLECTED FROM THE MID

PORTION
OF THE LDW INCLUDING SLIP WINDWARD 2004C JUVENILE CHINOOK SALMON ARE

IMPORTANT PREY ORGANISMSORGANISM FOR BULL TROUT AND OTHER FISH SPECIES CLAMSCLAM BENEFIT DIVING

DUCKSDUCK WHICH ARE PREY BASE FOR THREATENED BALD
EAGLES

REMOVAL OF PCBCONTAMINATED

SEDIMENT WILL RESULT IN CLEANER SEDIMENT IN THE INTERTIDAL HABITAT WHICH WILL BENEFIT THESE

BENTHIC AND EPIBENTHIC RESOURCESRESOURCE AND CONTRIBUTE TO OVERALL IMPROVED WATER QUALITY IN THE

LDW

7122 CRITICAL HABITAT

NMFSNMF DESIGNATED CRITICAL HABITAT FOR 19 ESLISESLI OF SALMON AND STEETHEAD INCLUDING PUGET

SOUND CHINOOK SALMON IN SEPTEMBER 2005 70 CFR PART 52630 AS PART OF THE ESU FOR

PUGET SOUND CHINOOK SALMON THE DUWAMISH WATERWAY IS INCLUDED IN THE CRITICAL HABITAT

DESIGNATION AND SLIP IS CONSIDERED NEARSHORE MARINE AREA CRITICAL HABITAT FOR SPECIESSPECIE

LISTED UNDER THE ESA NMFSNMF CONSIDERSCONSIDER CERTAIN BIOLOGICAL AND PHYSICAL FEATURESFEATURE CALLED

PRIMARY CONSTITUENT ELEMENTSELEMENT PCESPCE THAT ARE ESSENTIAL TO RECOVER THE SPECIES EXAMPLESEXAMPLE
INCLUDE SPACE FOR GROWTH FOOD WATER AIR LIGHT MINERALSMINERAL PROTECTED HABITATSHABITAT AND COVER

SITESSITE FOR BREEDING REPRODUCTION AND REARING

THERE ARE SIX PCESPCE DEEMED CRITICAL FOR CHINOOK SALMON HABITAT OF THESE SIX PCESPCE ONLY

PCE NEARSHORE MARINE AREASAREA APPLIESAPPLIE TO SLIP 4 THESE AREASAREA NEED TO BE FREE OF

OBSTRUCTION AND EXCESSIVE PREDATION WITH

WATER QUALITY AND QUANTITY CONDITIONSCONDITION AND FORAGE INCLUDING AQUATIC

INVERTEBRATESINVERTEBRATE AND FISHESFISHE SUPPORTING GROWTH AND MATURATION

II NATURAL COVER SUCH AS SUBMERGED AND OVERHANGING LARGE WOOD

AQUATIC VEGETATION LARGE ROCKSROCK AND BOULDERSBOULDER AND SIDE CHANNELS

THE FIVE OTHER PCESPCE ARE NOT RELEVANT TO THE LIFE CYCLE OR HABITAT REQUIREMENTSREQUIREMENT OF CHINOOK

SALMON IN SLIP 4

SHORELINE HABITAT WITHIN SLIP WILL BE GREATLY IMPROVED BY THE PROPOSED ACTION ALTHOUGH

THERE WILL BE SHORTTERM IMPACTSIMPACT FROM THE DREDGING AND CAPPING ACTIVITIESACTIVITIE THE PREY BASE

WILL IMPROVE AFTER REMOVAL OF THE CONTAMINATED SEDIMENTSSEDIMENT INTERTIDAL HABITAT WILL INCREASE
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AND NATURAL COVER WILL BE PROVIDED SHORTTERM IMPACTSIMPACT MAY INCLUDE RESUSPENSION OF

CONTAMINATED SEDIMENTSSEDIMENT INCREASESINCREASE IN
TURBIDITY AND DECREASESDECREASE IN DO WATER TEMPERATURESTEMPERATURE

WILL NOT BE AFFECTED

713 TAKE ANALYSISANALYSI

IMPLEMENTATION OF THE CONSERVATION MEASURESMEASURE PARTICULARLY TIMING CONSTRUCTION TO AVOID

SALMON MIGRATION PERIODSPERIOD REDUCESREDUCE THE
POTENTIAL FOR INCIDENTAL TAKE OF CHINOOK SALMON

EITHER BY HARM OR HARASSMENT FEW IF ARTY JUVENILE OR ADULT CHINOOK SALMON ARE EXPECTED

IN THE PROJECT AREA DURING CONSTRUCTION ACTIVITIES THE SHORTTERM IMPACTSIMPACT OF CONSTRUCTION

ACTIVITY ARE NOT EXPECTED TO SIGNIFICANTLY DISRUPT CHINOOK SALMON TO THE EXTENT THAT IT

WOULD CAUSE INJURY OR TAKE OF ANY CHINOOK SALMON

714 CONSERVATION MEASURESMEASURE

TO REDUCE RESUSPENSION AND MOBILIZATION OF CONTAMINATED SEDIMENTSSEDIMENT DURING CONSTRUCTION

ALL INWATER WORK WILL BE CONDUCTED USING BMPSBMP IDENTIFIED III THE DESIGN SPECIFICATIONSSPECIFICATION

AND IN THE RAWP IN ADDITION ALL INWATER WORK WILL BE CONDUCTED AND MONITORED IN

ACCORDANCE WITH EPASEPA CWA SECTION 401 WATER
QUALITY CERTIFICATION WHICH WILL SPECIFY

ALLOWABLE INWATER WORK PERIODSPERIOD WATER QUALITY MONITORING REQUIREMENTSREQUIREMENT AND COMPLIANCE

CRITERIA AND OPERATIONAL RESPONSESRESPONSE TO ANY WATER QUALITY EXCEEDANCES THE CONTRACTOR WILL

BE REQUIRED TO MODIFY OPERATIONSOPERATION OR EMPLOY OTHER
ENGINEERING MEASURESMEASURE EG USE

DIFFERENT EQUIPMENT SLOW PRODUCTION RATE ETC AS NEEDED TO REMAIN IN COMPLIANCE WITH

WATER QUALITY CRITERIA ALL INWATER WORK WILL ALSO OCCUR DURING FISH WINDOW PERIODSPERIOD

DETERMINED IN CONSULTATION WITH NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NOAA FISHERIESFISHERIE AND USFWSUSFW INTEGRAL 2007 DREDGING WILL BE PERFORMED USING

CLAMSHELL DREDGE EITHER DIGGING OR AN ENCLOSED BUCKET WHICH IS THE OPTIMUM

TECHNOLOGY FOR HANDLING DEBRISDEBRI MINIMIZING THE
SPILLAGE OF MATERIALSMATERIAL AND AVOIDING

INCIDENTAL ENTRAINMENT OF
JUVENILE SALMONIDS PORTION OF THE BANK EXCAVATION WORK WILL

BE COMPLETED WHEN THE TIDESTIDE ARE OUT AND THE SEDIMENT IS EXPOSED FURTHER LIMITING RELEASESRELEASE

TO THE WATER COLUMN

THE CAP MATERIALSMATERIAL WILL GENERALLY CONSIST OF SANDY GRAVELSGRAVEL ALTHOUGH LARGER ROCK ARMOR IS

REQUIRED IN BANK AREASAREA NEAR OUTFALLSOUTFALL AND AT THE SOUTHERN BOUNDARY OF THE CAP AREA TO

IMPROVE SUBSTRATE QUALITY HABITAT MIX WIFI BE
APPLIED TO ALL ARMORED CAP AREAS AS

FURTHER CONSERVATION MEASURE HABITAT MIX WILL ALSO BE APPLIED TO EXISTING RIPRAP BENEATH

THE EXTANT PIER IN THE
PROJECT AREA PORTIONSPORTION OF THE CAP WILL BE THICKENED AND GRADED TO

EXPAND AND ENHANCE SHALLOW SUBTIDAL AND INTERTIDAL HABITATTHISHABITATTHI WILL INCLUDE INCREASING

PORTIONSPORTION OF THE CAP TO THICKNESSESTHICKNESSE OF UP TO FT THE ENGINEERED CAPSCAP WIFI CONTAIN THE

REMAINING CONTAMINATED SEDIMENTSSEDIMENT PREVENT BIOTURBATION OF CONTAMINATED SEDIMENTSSEDIMENT AND

PROVIDE CLEAN SURFACE FOR RECOLONIZATION BY BENTHIC ORGANISMS
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THERE ARE CURRENTLY NO EELGRASSEELGRAS BEDSBED OR UPPER INTERTIDAL MARSH AREASAREA WITHIN SLIP 4

EXPANSION AND ENHANCEMENT OF THE SHALLOW SUBTIDAL HABITAT IS HABITAT CONSERVATION

STRATEGY FOR THE DUWAMISH ESTUARY KING COUNTY 2005 THE PROPOSED ACTION SIGNIFICANTLY

INCREASESINCREASE THE AREASAREA OF SHALLOW SUBTIDAL AND INTERTIDAL HABITAT OVER TIME THE SHALLOW

HABITAT MAY BECOME SUITABLE FOR COLONIZATION BY VEGETATION SOME OF THE HIGHEST JUVENILE

SALMONID DENSITIESDENSITIE ARE FOUND OVER SHALLOW RELATIVELY SOFT MUD BEACHESBEACHE AND EELGRASSEELGRAS

MEADOWSMEADOW KING COUNTY 2000A THEREFORE THE PROPOSED ACTION WILL BENEFIT SALMONID AND

FORAGE FISH HABITAT

SECTIONSSECTION 25 AND 26 IDENTIFY ADDITIONAL CONSERVATION MEASURESMEASURE THAT ARE INCORPORATED INTO

THE DESIGN AND BMPSBMP TO BE USED DURING CONSTRUCTION

715 EFFECT DETERMINATION

7151 SPECIESSPECIE

THE PROPOSED ACTION MAY AFFECT BUT IS NOT LIKELY TO ADVERSELY AFFECT ENDANGERED PUGET

SOUND CHINOOK SALMON ADULT CHINOOK SALMON WOULD NOT BE PRESENT IN SLIP DURING THE

REMOVAL ACTION SOME JUVENILE SALMON MAY BE MIGRATING THROUGH THE AREA ALTHOUGH THERE

WILL BE SOME SHORTTERM IMPACTSIMPACT FROM THE DREDGING AND CAPPING SUCH AS TEMPORARY

DEGRADATION OF WATER QUALITY AND LOSSLOS OF BENTHIC AND EPIBENTHIC HABITAT THESE IMPACTSIMPACT WILL

BE LIMITED TO THE IMMEDIATE CONSTRUCTION AREA BECAUSE THE PROPOSED ACTION HAS THE

POTENTIAL TO AFFECT ONLY SMALL PORTION OF THE RUN THE CONSERVATION MEASURESMEASURE DISCUSSED

ABOVE WILL MINIMIZE THESE TEMPORARY IMPACTS THE PROPOSED ACTION WILL IMPROVE AND

RESTORE HABITAT FOR CHINOOK SALMON OVER THE
LONG TERM

7152 CRITICAL HABITAT

THE PROPOSED ACTION IN SLIP MAY AFFECT BUT IS NOT LIKELY TO ADVERSELY AFFECT DESIGNATED

CRITICAL HABITAT FOR PUGET SOUND CHINOOK SALMON THE PROPOSED ACTION DOESDOE NOT AFFECT ALL

SIX PCESPCE THAT ARE CRITICAL TO THE RECOVERY OF CHINOOK SALMON ONLY PCE NEARSHORE

MARINE AREASAREA APPLIESAPPLIE TO SLIP AND EFFECTSEFFECT FROM THE PROPOSED ACTION ON THISTHI PCE ARE

CONSIDERED INSIGNIFICANT

72 PUGET SOUND STEELHEAD

THE PUGET SOUND DPS OF STEELHEAD WAS RECENTLY PROPOSED FOR ESA LISTING 50 CFR PART

223 VOL 71 NO 60 EFFECTSEFFECT DETERMINATIONSDETERMINATION WERE INCLUDED FOR STEELHEAD IN CASE THE

PROPOSED LISTING
IS FINALIZED PRIOR TO COMPLETION OF THE PROPOSED ACTION

721 SPECIESSPECIE OCCURRENCE IN PROJECT AREA

STEEHEAD ARE MOST LIKELY OCCUR IN THE
PROJECT AREA ONLY BRIEFLY DURING UP AND

DOWNSTREAM MIGRATION AND POSSIBLY AS JUVENILES RUGGERONE ET AL 2006 CAPTURED WILD
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JUVENILE TROUT OLDER THAN YEAR IN SMALL NUMBERSNUMBER FROM MIDFEBRUARY TO MIDMAY IN THE

LOWER DUWAMISH RIVER THISTHI STUDY DID NOT
SPECIFICALLY

INCLUDE THE
SLIP AREA RESULTSRESULT OF

THE RUGGERONE ET AL 2006 STUDY SUGGEST THAT STEELHEAD RAPIDLY MIGRATED THROUGH THE

LOWER RIVER AND ESTUARY TO SALTWATER

THE ALTERED HABITAT ARMORED SHORELINE LACK OF RIPARIAN VEGETATION AND MAJOR OUTFALLSOUTFALL IN

SLIP LIKELY CONTRIBUTE TO THE LIMITED PRESENCE OF STEELHEAD IN THE SLIP

722 ANALYSISANALYSI OF EFFECTSEFFECT

7221 SPECIESSPECIE

THE ANALYSISANALYSI OF EFFECTSEFFECT DISCUSSED ABOVE FOR CHINOOK SALMON ALSO APPLIESAPPLIE TO PUGET SOUND

STEELHEAD THE REMOVAL ACTION IS EXPECTED TO BE BENEFICIAL TO STEETHEAD BY GREATLY

REDUCING THEIR POTENTIAL EXPOSURE TO PCBSPCB AND BY INCREASING THEIR AVAILABLE HABITAT FOR

FEEDING RESTING AND REFUGE THERE WILL BE TEMPORARY LOSSLOS OF BENTHIC FOOD SOURCESSOURCE

THROUGH DREDGING EXCAVATING IFIHING AND PILE REMOVAL HOWEVER THE RESULTING CLEAN

SURFACE WILL BE RAPIDLY RECOLONIZED WITH BENTHIC COMMUNITIES FOLLOWING CONSTRUCTION THE

ACCUMULATIONSACCUMULATION OF FINEGRAINED SEDIMENTSSEDIMENT THAT WILL DEPOSIT ON TOP OF THE CAP SURFACE WIFI

IMPROVE HABITAT QUALITY OVER TIME

7222 CRITICAL HABITAT

NO CRITICAL HABITAT HAS BEEN DESIGNATED FOR STEELHEAD

723 TAKE ANALYSISANALYSI

IMPLEMENTATION OF THE CONSERVATION MEASURESMEASURE PARTICULARLY TIMING THE CONSTRUCTION TO

AVOID PEAK JUVENILE STEELHEAD MIGRATION PERIODSPERIOD REDUCESREDUCE THE POTENTIAL FOR INCIDENTAL TAKE

OF STEELHEAD EITHER BY HARM OR HARASSMENT OR IMPACTSIMPACT TO THEIR HABITAT SOME ADULT WINTER

RUN STEELHEAD MAY BE
PRESENT IN THE

PROJECT AREA DURING CONSTRUCTION HOWEVER ACCORDING

TO THE RESULTSRESULT OF THE RUGGERONE ET AL 2006 STUDY ADULT STEELHEAD MIGRATE RAPIDLY THROUGH

THE LDW

724 CONSERVATION MEASURESMEASURE

THE CONSERVATION MEASURESMEASURE DISCUSSED ABOVE FOR CHINOOK SALMON WOULD ALSO MINIMIZE ANY

NEGATIVE SHORTTERM IMPACTSIMPACT TO STEELHEAD AFTER CONSULTATION WITH NOAA FISHERIESFISHERIE AND

THE USFWSUSFW INWATER CONSTRUCTION WINDOWSWINDOW WILL BE DESIGNATED TO ENSURE THAT IMPACTSIMPACT TO

MIGRATORY FISH WILL BE AVOIDED OR MINIMIZED
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725 EFFECT DETERMINATION

7251 SPECIESSPECIE

THE PROPOSED ACTION IN SLIP MAY AFFECT BUT IS NOT LIKELY TO ADVERSELY AFFECT PUGET SOUND

STEELHEAD OR THEIR HABITAT STEELHEAD HAVE BEEN DOCUMENTED IN THE LDW BUT NOT

SPECIFICALLY IN SLIP 4 ANY ADULT STEELHEAD THAT ARE PRESENT DURING DREDGING ACTIVITIESACTIVITIE

WOULD READILY AVOID THE PROJECT AREA THE TIMING OF CONSTRUCTION WILL AVOID JUVENILE

STEELHEAD MIGRATION PERIODS OVERALL THE IMPACTSIMPACT OF THE PROPOSED ACTION ON PUGET SOUND

STEETHEAD ARE CONSIDERED NEGLIGIBLE

7252 CRITICAL HABITAT

NO CRITICAL HABITAT HAS BEEN DESIGNATED FOR STEELHEAD

73 COASTALPUGET SOUND BULL TROUT

731 SPECIESSPECIE OCCURRENCE IN PROJECT AREA

BULL TROUT MAY OCCUR IN THE PROJECT AREA HOWEVER THERE ARE NO RECORDSRECORD INDICATING THEIR

PRESENCE BULL TROUT HAVE HOWEVER BEEN DOCUMENTED III THE LDW AN ADULT TROUT WAS

CAPTURED AT RIVER MILE 21 IN THE 1980S1980 WHICH IS JUST DOWNSTREAM FROM SLIP 4 EIGHT ADULTSADULT

WERE CAPTURED NEAR TURNING BASIN RIVER MILE 51 DURING TWO SAMPLING EVENTSEVENT IN

AUGUST AND SEPTEMBER 2000 SHANNON 2001 PERS COMMSEPTEMBER 2002 AND MOST

RECENTLY IN MAY 2003 TAYLOR ASSOCIATESASSOCIATE 2001 NMFSNMF AND USFWSUSFW 2004 THE ORIGIN OF

THESE FISH IS UNKNOWN

BULL TROUT ARE APEX FEEDERSFEEDER THAT PREY ON JUVENILE SALMONIDSSALMONID SO THEY ARE LIKELY FOUND IN

SIMILAR HABITATS HOWEVER THE SHALLOW SUBSTRATE WARMER TEMPERATURESTEMPERATURE AND LACK OF

CURRENTSCURRENT LIMIT THEIR POTENTIAL PRESENCE WITHIN SLIP ESPECIALLY DURING THE SUMMER

MONTHS

732 ANALYSISANALYSI OF EFFECTSEFFECT

7321 SPECIESSPECIE

THE ANALYSISANALYSI OF EFFECTSEFFECT DISCUSSED ABOVE FOR CHINOOK SALMON APPLIESAPPLIE TO THE COASTALPUGET

SOUND BULL TROUT AS WELL THE REMOVAL ACTION IS EXPECTED TO BE BENEFICIAL TO THREATENED

BULL TROUT BY GREATLY REDUCING THEIR POTENTIAL EXPOSURE TO PCBSPCB AND BY INCREASING THEIR

AVAILABLE HABITAT FOR FEEDING RESTING AND REFUGIA THERE WILL BE TEMPORARY LOSSLOS OF

BENTHIC FOOD SOURCESSOURCE THROUGH DREDGING EXCAVATING FILLING AND PILE REMOVAL HOWEVER

THE RESULTING CLEAN SURFACE WILL BE
RAPIDLY RECOLONIZED WITH BENTHIC COMMUNITIES

FOLLOWING CONSTRUCTION THE ACCUMULATIONSACCUMULATION OF FINEGRAINED SEDIMENTSSEDIMENT THAT WILL DEPOSIT ON

TOP OF THE CAP SURFACE WILL IMPROVE HABITAT
QUALITY OVER TIME
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DURING DREDGING AND REMOVAL ACTIVITIESACTIVITIE DO IS EXPECTED TO DECREASE OVER THE SHORT TERM

BULL TROUT REQUIRE NEAR SATURATION LEVEL CONDITIONSCONDITION BECAUSE THEY ARE VERY ACTIVE FISH THEY

WILL MOVE AWAY FROM AREASAREA WHERE DO IS BELOW MGL ARID WILL NOT STAY IN LOW DO

ENVIRONMENTSENVIRONMENT MCCAULEY 1991 THEREFORE BULL TROUT WILL MOST LIKELY AVOID THE PROJECT

AREA DURING CONSTRUCTION ACTIVITIES

7322 CRITICAL HABITAT

THE USFWSUSFW DESIGNATED CRITICAL HABITAT FOR THE COASTALPUGET SOUND BULL TROUT IN

SEPTEMBER 2005 70 CFR PART 56211 UNLIKE THE SALMONIDSSALMONID BULL TROUT HAVE SPECIFIC HABITAT

REQUIREMENTSREQUIREMENT THAT RESTRICT THEIR SPAWNING AND REARING TO HIGH QUALITY HABITATS THEY

REQUIRE COLD WATER IN AREASAREA WITH ABUNDANT COVER FOR SUCCESSFUL REPRODUCTION ALTHOUGH

BULL TROUT WERE HISTORICALLY FOUND IN THE GREENDUWAMISH RIVER NO SPAWNING POPULATION

EXISTSEXIST TODAY THE DESIGNATION OF CRITICAL HABITAT FOR BULL TROUT WILL ASSIST IN THE

CONSERVATION AND
RECOVERY

OF THISTHI SPECIES

LIKE CHINOOK SALMON ABOVE THE DUWAMISH WATERWAY IS INCLUDED IN THE CRITICAL HABITAT

DESIGNATION AND SLIP IS CONSIDERED NEARSHORE MARINE AREA CRITICAL HABITAT FOR BULL TROUT

THERE ARE SIX PCESPCE DEEMED ESSENTIAL TO THE
RECOVERY

OF BULL TROUT THAT APPLY TO SLIP AND

INCLUDE THE FOLLOWING

1 WATER TEMPERATURESTEMPERATURE RANGING FROM 36 TO 59F TO 15C WITH ADEQUATE THERMAL

REFUGIA AVAILABLE FOR TEMPERATURESTEMPERATURE AT THE UPPER END OF THISTHI RANGE

THE
SLIP PROPOSED ACTION WILL NOT AFFECT WATER TEMPERATURES PIER REMOVAL WILL

ELIMINATE SOME OVERWATER SHADING WHICH MAY HAVE MINOR EFFECT ON WATER

TEMPERATURE BUT THE INCREASED SHADING PROVIDED BY NEW RIPARIAN
HABITAT OVER THE

LONG TERM WILL OFFSET THESE SHORTTERM IMPACTSIMPACT ON WATER TEMPERATURES

2 COMPLEX STREAM CHANNELSCHANNEL WITH WOODY DEBRISDEBRI SIDE CHANNELSCHANNEL POOLSPOOL AND UNDERCUT

BANKS

THISTHI IS NOT RELEVANT PCE FOR COASTALPUGET SOUND BULL TROUT BECAUSE SLIP IS NOT

STREAM CHANNEL

3 SUBSTRATESSUBSTRATE OF SUFFICIENT AMOUNT SIZE AND COMPOSITION TO ENSURE EGG AND EMBRYO
OVERWINTER SURVIVAL FRY EMERGENCE AND YOUNGOFTHEYEAR AND JUVENILE SURVIVAL

THISTHI IS NOT RELEVANT PCE BECAUSE BULL TROUT DO NOT SPAWN IN SLIP 4
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4 NATURAL HYDROGRAPH INCLUDING PEAK HIGH LOW AND BASE FLOWSFLOW WITHIN HISTORICAL

RANGESRANGE OR IF REGULATED HYDROGRAPH THAT DEMONSTRATESDEMONSTRATE THE ABILITY TO SUPPORT BULL

TROUT POPULATIONSPOPULATION BY MINIMIZING DAILY OR DAYTODAY FLUCTUATIONSFLUCTUATION AND MINIMIZING

DEPARTURESDEPARTURE FROM THE NATURAL CYCLE OF FLOW LEVELSLEVEL CORRESPONDING WITH SEASONAL

VARIATION

THE SLIP PROPOSED ACTION WILL NOT AFFECT THE GREENDUWAMISH RIVER HYDROGRAPH

5 SPRINGSSPRING SEEPSSEEP GROUNDWATER SOURCESSOURCE AND SUBSURFACE WATER CONNECTIVITY TO

CONTRIBUTE TO WATER QUALITY AND QUANTITY

DREDGING AND CAPPING ACTIONSACTION IN SLIP WILL NOT AFFECT ANY SPRINGSSPRING SEEPSSEEP OR

GROUNDWATER SOURCESSOURCE THAT CONTRIBUTE WATER QUALITY AND QUANTITY

6 MIGRATORY CORRIDORSCORRIDOR WITH MINIMAL PHYSICAL BIOLOGICAL OR WATER QUALITY

IMPEDIMENTSIMPEDIMENT BETWEEN SPAWNING REARING OVERWINTERING AND
FORAGING HABITATSHABITAT

INCLUDING INTERMITTENT OR SEASONAL BARRIERSBARRIER INDUCED BY HIGH WATER TEMPERATURESTEMPERATURE OR

LOW FLOWS

ALTHOUGH ADULT BULL TROUT HAVE BEEN OBSERVED
SPORADICALLY IN THE

GREENDUWAMISH RIVER THE RIVER DOESDOE NOT FUNCTION AS MIGRATORY CORRIDOR FOR

BULL TROUT BULL TROUT HAVE NOT BEEN OBSERVED IN SLIP 4

7 AN ABUNDANT FOOD BASE INCLUDING TERRESTRIAL ORGANISMSORGANISM OF RIPARIAN ORIGIN AQUATIC

MACROINVERTEBRATESMACROINVERTEBRATE AND FORAGE FISH

THE SHORTTERM LOSSLOS OF BENTHIC INVERTEBRATESINVERTEBRATE DURING DREDGING ARID CAPPING

ACTIVITIESACTIVITIE WOULD BE OFFSET BY THE INCREASESINCREASE IN BENTHIC HABITAT AND RESULTING FOOD

WEB EXPANSION AFTER THE PROPOSED ACTION RIPARIARI HABITAT IN SLIP IS CURRENTLY

MARGINAL BUT WOULD BE SIGNIFICANTLY INCREASED AS NEW RIPARIAN HABITAT IS CREATED

NEAR THE HEAD OF THE SLIP FORAGE FISH AND JUVENILE SALMONIDSSALMONID THAT ARE PREY SPECIESSPECIE

FOR BULL TROUT MAY BE TEMPORARILY IMPACTED BY THE PROPOSED ACTION HOWEVER THE

PREY BASE FOR ADULT ARID JUVENILE BULL TROUT WILL BE IMPROVED OVER THE LONG TERM BY

ELIMINATING THE POTENTIAL FOR PREY BIOACCUMULATION OF TOXIC CONTAMINANTSCONTAMINANT FROM THE

SEDIMENTSSEDIMENT AND TRANSFER OF THESE CONTAMINANTSCONTAMINANT THROUGH THE FOOD CHAIN

8 PERMANENT WATER OF SUFFICIENT QUANTITY AND QUALITY SUCH THAT NORMAL REPRODUCTION

GROWTH AND SURVIVAL ARE NOT INHIBITED

DREDGING AND CAPPING ACTIVITIESACTIVITIE IN SLIP WOULD NOT AFFECT THE QUANTITY OF WATER

AVAILABLE FOR BULL TROUT
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733 TAKE ANALYSISANALYSI

BULL TROUT HAVE NOT BEEN OBSERVED IN SLIP 4 HOWEVER IF THESE FISH WERE PRESENT DURING

THE DREDGING AND CAPPING ACTIVITIESACTIVITIE IMPLEMENTATION OF THE CONSERVATION MEASURESMEASURE

DESCRIBED ABOVE FOR CHINOOK SALMON WOULD REDUCE THE POTENTIAL FOR INCIDENTAL TAKE OF BULL

TROUT EITHER BY HARM OR HARASSMENT OR IMPACTSIMPACT TO THEIR DESIGNATED CRITICAL HABITAT

734 CONSERVATION MEASURESMEASURE

THE CONSERVATION MEASURESMEASURE DISCUSSED ABOVE FOR CHINOOK SALMON WOULD ALSO MINIMIZE ANY

NEGATIVE SHORTTERM IMPACTSIMPACT TO BULL TROUT AFTER CONSULTATION WITH NOAA FISHERIESFISHERIE AND

THE USFWSUSFW INWATER CONSTRUCTION WINDOWSWINDOW WILL BE DESIGNATED TO ENSURE THAT IMPACTSIMPACT TO

MIGRATORY FISH WILL BE AVOIDED OR MINIMIZED

735 EFFECT DETERMINATION

7351 SPECIESSPECIE

THE PROPOSED ACTION IN SLIP MAY AFFECT BUT IS NOT LIKELY TO ADVERSELY AFFECT ENDANGERED

COASTALLPUGET SOUND BULL TROUT BULL TROUT HAVE BEEN DOCUMENTED IN THE LDW BUT NOT

WITHIN SLIP 4 NEVERTHELESSNEVERTHELES THE WORK WINDOW HAS BEEN DESIGNED TO COINCIDE WITH PERIODSPERIOD

WHEN BULL TROUT AND PREY SPECIESSPECIE OF BULL TROUT ARE NOT LIKELY TO BE PRESENT ANY ADULT BULL

TROUT THAT ARE PRESENT DURING DREDGING ACTIVITIESACTIVITIE WOULD READILY AVOID THE PROJECT AREA

7352 CRITICAL HABITAT

THE PROPOSED ACTION IN SLIP MAY AFFECT BUT IS NOT LIKELY TO ADVERSELY AFFECT DESIGNATED

CRITICAL HABITAT FOR COASTALPUGET SOUND BULL TROUT OF THE EIGHT PCESPCE ESSENTIAL TO THE

RECOVERY OF BULL TROUT SIX ARE APPLICABLE TO SLIP 4 POTENTIAL EFFECTSEFFECT OF THE PROPOSED ACTION

ON THESE SIX PCESPCE ARE CONSIDERED
NEGLIGIBLE

74 BALD EAGLE

741 SPECIESSPECIE OCCURRENCE IN PROJECT AREA

BALD EAGLESEAGLE ARE YEARROUND RESIDENTSRESIDENT OF THE LDW AND ELLIOTT BAY AND JUVENILESJUVENILE AND ADULTSADULT

HAVE BEEN OBSERVED FORAGING IN THE PROJECT AREA PRIMARY HABITAT FOR BALD EAGLESEAGLE INCLUDESINCLUDE

AREASAREA WITH SUITABLE FOREST STRUCTURE IE PERCHING AND
NESTING TREESTREE ACCESSIBLE PREY AND

LOW HUMAN DISTURBANCE THE NEAREST NESTSNEST ARE LOCATED AT DUWAMISH HEAD MILESMILE AWAY
AND ON THE BLUFF OVERLOOKING KELLOGG ISLAND APPROXIMATELY MILESMILE AWAY PERCH TREESTREE

ARE LOCATED ALONG THE SAME BLUFF AND AT OTHER LOCATIONSLOCATION ALONG THE LDW CORRIDOR
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742 ANALYSISANALYSI OF EFFECTSEFFECT

7421 SPECIESSPECIE

POTENTIAL EFFECTSEFFECT OF THE PROPOSED ACTION ON BALD
EAGLESEAGLE INCLUDE SHORTTERM DISTURBANCE

FROM CONSTRUCTION ACTIVITIESACTIVITIE SUCH AS INCREASED NOISE AND WATER TURBIDITY THE PROPOSED

ACTION REPRESENTSREPRESENT MINIMAL PORTION OF THE AVAILABLE FORAGING HABITAT FOR BALD EAGLESEAGLE SO NO

SIGNIFICANT
EFFECTSEFFECT TO PREY AVAILABILITY ARE ANTICIPATED FEW ADULT CHINOOK SALMON

STEELHEAD OR BULL TROUT ARE EXPECTED IN THE PROJECT AREA DURING THE CONSTRUCTION ACTIVITIESACTIVITIE

SO THE MOST LIKELY PREY FOR BALD EAGLESEAGLE WILL BE WATERFOWL WHICH WILL AVOID THE

CONSTRUCTION ACTIVITY AND NOISE BALD EAGLESEAGLE IN TURN WILL ALSO TEMPORARILY
AVOID THE

PROJECT AREA AND FIND PREY ELSEWHERE THE CLOSEST BALD EAGLE NEST IS APPROXIMATELY MILESMILE

AWAY FROM THE PROJECT SITE BALD EAGLESEAGLE IN THE PUGET SOUND REGION BEGIN NESTING IN LATE

FEBRUARY WHICH WIFI BE AFTER THE PROPOSED PROJECT WORK WILL BE COMPLETED

7422 CRITICAL HABITAT

NO CRITICAL HABITAT HAS BEEN DESIGNATED FOR THE BALD EAGLE

743 TAKE ANALYSISANALYSI

THE SHORTTERM IMPACTSIMPACT OF CONSTRUCTION ACTIVITY ARE NOT EXPECTED TO SIGNIFICANTLY DISRUPT

EAGLE BEHAVIOR OR FORAGING ACTIVITIESACTIVITIE TO THE EXTENT THAT IT WOULD CAUSE INJURY OR TAKE OF

ANY BALD EAGLES THE POTENTIAL FOR ANY INCIDENTAL TAKE OF BALD EAGLESEAGLE IS CONSIDERED

NEGLIGIBLE

744 CONSERVATION MEASURESMEASURE

THE POTENTIAL FOR LONGTERM ADVERSE IMPACTSIMPACT ON BALD EAGLESEAGLE IS NEGLIGIBLE THEREFORE NO

SPECIFIC CONSERVATIONSCONSERVATION MEASURESMEASURE ARE WARRANTED BALD EAGLESEAGLE WILL BENEFIT FROM THE

CONSERVATION MEASURESMEASURE FOR CHINOOK SALMON DESCRIBED IN SECTION 714

745 EFFECT DETERMINATION

7451 SPECIESSPECIE

THERE WILL BE NO LONGTERM SIGNIFICANT ADVERSE IMPACT ON BALD EAGLES THE PROPOSED

ACTION MAY RESULT IN SHORTTERM NOISE DISTURBANCE AND REDUCED PREY AVAILABILITY FOR BALD

EAGLESEAGLE HOWEVER THE ACTIVITY IS IN AN INDUSTRIAL CORRIDOR WITH SIMILAR NOISE EFFECTSEFFECT

PREVALENT NO BALD EAGLE NEST SITESSITE ARE LOCATED WITHIN 05 MILE OF THE PROJECT AREA WHICH IS

THE MINIMUM DISTANCE REQUIRED BY USFWSUSFW 1999 TO AVOID DISTURBANCE TO NESTING EAGLES

FURTHERMORE THE NESTING PERIOD FOR BALD EAGLESEAGLE IN PUGET SOUND COMMENCESCOMMENCE AFTER THE

PROPOSED ACTION WILL BE COMPLETED SURVIVAL AND LONGTERM REPRODUCTIVE SUCCESSSUCCES WILL NOT

BE AFFECTED IN SUMMARY NO EFFECTSEFFECT ARE EXPECTED FOR BALD EAGLES
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7452 CRITICAL HABITAT

NO CRITICAL HABITAT HAS BEEN DESIGNATED FOR THE BALD EAGLE
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FINAL FEASIBILITY REPORT AND FINAL ENVIRONMENTAL IMPACT STATEMENT US ARMY CORPSCORP OF

ENGINEERSENGINEER SEATTLE DISTRICT SEATTLE WA

USACE 2003 BIOLOGICAL ASSESSMENT FY 20042005 MAINTENANCE DREDGING UPPER
DUWAMISH WATERWAY SEATTLE HARBOR WASHINGTON US ARMY CORPSCORP OF ENGINEERSENGINEER
SEATTLE DISTRICT SEATTLE WA

USACE WASHINGTON DEPARTMENT OF ECOLOGY AND PORT OF SEATTLE 1994 SOUTHWEST

HARBOR CLEANUP AND REDEVELOPMENT PROJECT JOINT FEDERALSTATE FINAL ENVIRONMENTAL

IMPACT STATEMENT US ARMY CORPSCORP OF ENGINEERSENGINEER SEATTLE DISTRICT SEATTLE WA

USEPA 1998 ASSESSMENT AND REMEDIATION OF CONTAMINATED SEDIMENTSSEDIMENT ARCSARC PROGRAM
GUIDANCE FOR INSITU SUBAQUEOUSSUBAQUEOU CAPPING OF CONTAMINATED SEDIMENTS EPA 905B96004

PREPARED BY US ARMY CORPSCORP OF ENGINEERSENGINEER M PALERMO J MILLER AND D D REIBLE

LOUISIANA STATE UNIVERSITY GREAT LAKESLAKE NATIONAL PROGRAM OFFICE CHICAGO IL

USEPA AND USACE 2002 BIOLOGICAL ASSESSMENT PACIFIC SOUND RESOURCESRESOURCE SUPERFUND

SITE SEATTLE WASHINGTON US ENVIRONMENTAL PROTECTION AGENCY AND US ARMY CORPSCORP OF

ENGINEERSENGINEER SEATTLE WA

USEPA 2006A ACTION MEMORANDUM FOR NONTIMECRITICAL REMOVAL ACTION AT THE SLIP

EARLY ACTION AREA OF THE LOWER DUWAMISH WATERWAY SUPERFTMD SITE SEATTLE WASHINGTON

MAY 2006 US ENVIRONMENTAL PROTECTION AGENCY REGION 10 SEATTLE WA
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USEPA 2006B SUBSTANTIVE COMPLIANCE WITH SECTION 404 OF THE CLEAN WATER ACT AND

SECTION 10 OF THE RIVERSRIVER AND HARBORSHARBOR ACT SLIP DUWAMISH WATERWAY SEATTLE

WASHINGTON MAY 31 2006 US ENVIRONMENTAL PROTECTION AGENCY REGION 10 SEATTLE

WA

USFWS 1998 BULL TROUT FACTS US FISH AND WILDLIFE SERVICE PORTLAND OR

USFWS 1999 BIOLOGICAL ASSESSMENT PREPARATION AND REVIEW US FISH AND WILDLIFE

SERVICE WESTERN WASHINGTON OFFICE SEATTLE WA

WARNER EJ AND RL FRITZ 1995 THE DISTRIBUTION AND GROWTH OF GREEN RIVER CHINOOK

SALMON AND CHUM SALMON OUTMIGRANTSOUTMIGRANT IN THE DUWAMISH ESTUARY AS FUNCTION OF WATER

QUALITY AND SUBSTRATE MUCKLESHOOT INDIAN TRIBE AUBURN WA NOT SEEN AS CITED IN

WINDWARD 2003B

WATSON G AND S TOTH 1994 LIMITING FACTORSFACTOR ANALYSISANALYSI FOR SALMONID FISH STOCKSSTOCK IN THE

PLUM CREEK HABITAT CONSERVATION PLAN AREA DRAFT NOT SEEN AS CITED IN WDFW 1998

WATSON JW AND D J PIERCE 1998 ECOLOGY OF BALD EAGLESEAGLE IN WESTERN WASHINGTON WITH

AN EMPHASISEMPHASI ON THE EFFECTSEFFECT OF HUMAN
ACTIVITY FINAL

REPORT WASHINGTON DEPARTMENT OF

FISH AND WILDLIFE OLYMPIA WA

WDFW 1998 WASHINGTON STATE SALMOMD STOCK INVENTORY BULL TROUTDOLLY VARDEN JULY

1998 WASHINGTON DEPARTMENT OF FISH AND WILDLIFE OLYMPIA WA

WDFW 1999 MONITORING OF 199899 CALIFORNIA SEA LION PREDATION IN THE LAKE

WASHINGTON ESTUARY AND THE LOWER DUWAMISH RIVER WASHINGTON DEPARTMENT OF FISH

AND WILDLIFE OLYMPIA WA NOT SEEN AS CITED IN WINDWARD 2003B

WDFW 2000 WASHINGTON STATE SALMONID STOCK INVENTORY COASTAL CUTTHROAT TROUT

JUNE 2000 WASHINGTON DEPARTMENT OF FISH AND WILDLIFE OLYMPIA WA

WDFW WASHINGTON DEPARTMENT OF WILDLIFE AND WESTERN WASHINGTON TREATY INDIAN

TRIBES 1993 1992 WASHINGTON STATE SALMON AND STEELHEAD STOCK INVENTORY WASHINGTON

DEPARTMENT OF FISH AND WILDLIFE OLYMPIA WA

WEITKAMP D 2000 ESTUARINE HABITAT USED BY YOUNG SALMON AN ANNOTATED

BIBLIOGRAPHY REVIEW DRAFT PARAMETNX KIRKLAND WA

WEITKAMP D AND R CAMPBELL 1980 PORT OF SEATTLE TERMINAL 107 FISHERIESFISHERIE STUDY

PREPARED FOR PORT OF SEATTLE SEATTLE WA PARAMETRIX INC BELLEVUE WA

INTEGRAL CONSULTING INC 86
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WEST JE SM ONEILL G LIPPERT AND S QUINNELL 2001 TOXIC CONTAMINANTSCONTAMINANT IN MARINE

AND ANADROMOUSANADROMOU FISHESFISHE FROM PUGET SOUND WASHINGTON RESULTSRESULT OF THE PUGET SOUND
AMBIENT MONITORING PROGRAM FISH COMPONENT 19891999 WASHINGTON DEPARTMENT OF FISH

AND WILDLIFE OLYMPIA WA NOT SEEN AS CITED IN WINDWARD 2003B

WHITMORE CMCE WARREN AND P DOUDOROFF 1960 AVOIDANCE REACTIONSREACTION OF SAHNONIDSSAHNONID
AND CENTRACHID FISHESFISHE TO LOW DISSOLVED OXYGEN CONCENTRATIONS TRANS AMER FISH SOC 891
1726

WILLIAMSWILLIAM R R LARAMIE AND J AMES 1975 CATALOG OF WASHINGTON STREAMSSTREAM AND

SALMON UTILIZATION VOLUME PUGET SOUND WASHINGTON DEPARTMENT OF FISHERIESFISHERIE

OLYMPIA WA

WINDWARD 2003A LOWER DUWAMISH WATERWAY REMEDIAL INVESTIGATION QUALITY

ASSURANCE PROJECT PLAN FOR CLAM CRAB AND SHRIMP SURVEY OF THE LOWER DUWAMISH

WATERWAY PREPARED FOR THE LOWER DUWAMISH WATERWAY GROUP WINDWARD

ENVIRONMENTAL LLC SEATTLE WA

WINDWARD 2003B PHASE REMEDIAL
INVESTIGATION REPORT PREPARED FOR LOWER

DUWAMISH WATERWAY GROUP FOR SUBMITTAL TO US ENVIRONMENTAL PROTECTION AGENCY AND

WASHINGTON STATE DEPARTMENT OF ECOLOGY WINDWARD ENVIRONMENTAL LLC SEATTLE WA

WINDWARD 2004A CRAB AND SHRIMP PILOT STUDIESSTUDIE AND QUARTERLY SURVEYSSURVEY DATA REPORT

PREPARED FOR THE LOWER DUWAMISH WATERWAY GROUP FOR SUBMITTAL TO THE US
ENVIRONMENTAL PROTECTION AGENCY AND THE WASHINGTON STATE DEPARTMENT OF ECOLOGY
WINDWARD ENVIRONMENTAL LLC SEATTLE WA

WINDWARD 2004B INTERTIDAL CLAM SURVEY DATA REPORT FINAL MARCH 2004 PREPARED
FOR LOWER DUWAMISH WATERWAY GROUP FOR SUBMITTAL TO US ENVIRONMENTAL PROTECTION

AGENCY AND WASHINGTON STATE DEPARTMENT OF ECOLOGY WINDWARD ENVIRONMENTAL LLCJ

SEATTLE WA

WINDWARD 2004C JUVENILE CHINOOK SALMON DATA REPORT FINAL PREPARED FOR LOWER
DUWAMISH WATERWAY GROUP FOR SUBMITTAL TO US ENVIRONMENTAL PROTECTION AGENCY AND

WASHINGTON STATE DEPARTMENT OF ECOLOGY WINDWARD ENVIRONMENTAL LLC SEATTLE WA

WINDWARD 2005 DATA REPORT CHEMICAL ANALYSESANALYSE OF BENTHIC INVERTEBRATE AND CLAM TISSUE

SAMPLESSAMPLE AND COLLOCATED SEDIMENT SAMPLES PREPARED FOR LOWER DUWAMISH WATERWAY
GROUP FOR SUBMITTAL TO US ENVIRONMENTAL PROTECTION AGENCY AND WASHINGTON STATE

DEPARTMENT OF ECOLOGY WINDWARD ENVIRONMENTAL LLC SEATTLE WA

INTEGRAL CONSULTING INC 87
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ACTIVITY ESTIMATED DURATION TIMING

REMOVAL OF PILING MD DETRIV DAYSDAY

PLACEMENT OF BOUNDARY BERM DAYSDAY

DREDQINQ DAYSDAY

BANK 16 DAYSDAY

BANK DOCURNENTAT ON

SAMPLING DAYSDAYACCEPTANCE SURVEY DAYSDAY

BANK CAPPINQ 12 DAYSDAY

OUTFALL AREA CAPPING DAYSDAY

HABITAT AREA SOIL COVER LARGE WOODY DEBRISDEBRI DAYSDAY

PIER DEMOLITION 15 DAYSDAY

SOUTHERN ARMORED CAPPING HABITAT MIX UNDER PIER DAYSDAYWATERWAY CAPPING 19 DAYSDAYACCEPTANCE SURVEY DAYSDAY

CAP VERITCATIORI AND BOUNDARY AREA DOCUMENTATION DAY

PREFINAL INSPECTION DAYSDAYCORRECTIVE MEASURESMEASURE IF NEEDED DAYSDAY

NAL INSPECTION DAYDEMOBILIZATION AND CLEANUP DAYSDAY

DEC07

CN
CD

NOTE IF THE PROPOSED WORK DOESDOE NOT OCCUR IN 20072008 IT WILL OCCUR WHEN SOURCE CONTROL IS DETERMINED TO BE COMPLETE

TI FIGURE22SUMMARY OF PRELIMINARY CONSTRUCTION SCHEDULESLIP BIOLOGICAL ASSESSMENT
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BIOLOGICAL ASSESSMENT
LOWER DUWAMISH WATENVAY SLIP EARLY ACTION AREA FEBRUARY 2007

TABLE 41 SALMON SPECIESSPECIE IN THE GREENDUWAMISH RIVER

SPECIESSPECIE STOCK ORIGIN PRODUCTION STATUSSTATU SPAWNING PERIOD ESA STATUSSTATUCHINOOKSUMMERFALL GREENDUWAMISH MIXED COMPOSITE HEALTHY SEPTOCT THREATENEDNEWAUKUM CREEK MIXED WILD HEALTHY SEPT OCT THREATENEDCHUMFALL GREENDUWAMISH MIXED COMPOSITE UNKNOWN LATE NOVDEC NOT WARRANTEDCRISP CREEK HATCHERY CULTURED HEALTHY LATE NOVDEC NOT WARRANTEDCOHO GREENSOOSGREENSOO CREEK MIXED COMPOSITE HEALTHY LATE OCTMIDDEC SPECIESSPECIE OF CONCERNNEWAUKUM CREEK MIXED COMPOSITE DEPRESSED LATE OCTMIDJAN SPECIESSPECIE OF CONCERNPINKODD YEARGREENDUWAMISH MIXED COMPOSITE HEALTHY FALL NOT WARRANTEDSTEELHEADSUMMER GREENDUWAMISH HATCHERY WILD DEPRESSED PROBABLY FEBAPRIL PROPOSED THREATENEDSTEELHEADWINTEREDRL WINTERGREENDUWAMISH NATIVE WILD DEPRESSED EARLY MARCHMIDJUNE PROPOSED THREATENEDGREENDUWAMISH HATCHERY CULTURED HEALTHY PROPOSED THREATENED

BULL TROUTGREEN RIVER NATIVE WILD UNKNOWN UNKNOWN THREATENEDCOASTAL CUTTHROAT TROUTGREEN RIVER NATIVE WILD UNKNOWN PROBABLY FEBMAY NOT WARRANTEDSOURCESSOURCE WDFW ET AL 1993 WDFW 1998 2000 KING COUNTY 2000A CROPP 2003 2006 PERS COMMNOTESNOTE ESA ENDANGERED SPECIESSPECIE ACT

C
CFL
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA FEBRUARY 2007

TABLE 42 JUVENILE SALMONIDSSALMONID IN THE LOWER DUWAMISH RIVER

SPECIESSPECIE PERIOD OF GREATEST ABUNDANCEA HABITAT TYPE

CHINOOK SALMON EARLY MAYJUNE SHALLOW AND MIDCHANNEL

COHO SALMON LATE APRIL LATE MAYEARLY JUNE SHALLOW NEARSHORE AND MIDCHANNEL

CHUM SALMON EARLY APRILEARLY JULY SHALLOW NEARSHORE

STEELHEAD SPRING SHALLOW RIEARSHORE AND MIDCHANNEL

SOURCESSOURCE MATSUDA ET AL 1968 MEYER ET AL 1981 USACE 1983
NOTESNOTE

8PEAK ABUNDANCE IS RELATED TO HATCHERY RELEASES

INTEGRAL CONSULTING INC
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TABLE 43 NONSALMONID FISH SPECIESSPECIE IN THE GREENDUWAMISH RIVER

SPECIESSPECIE SCIENTIFIC NAME ABUNDANCEOCCURRENCE

PELAGIC

SURF SMELT HYPOMESUSHYPOMESU PREFIOSUSPREFIOSU COMMONESTUARY

LONGFIN SMELT SPIRINCHUSSPIRINCHU THALEICHTHUSTHALEICHTHU ABUNDANTLESTUARY FRESHWATER

PACIFIC HERRING CLUPEA PALLASI COMMONESTUARY

RIVER LAMPREY LAMPETRA AYRESI RARE

THREESPINE STICKLEBACKB GAS FEROSTEUSFEROSTEU ACULEATUSACULEATU COMMONESTUARY FRESHWATER

PACIFIC SAND LANCE AMMODYTESAMMODYTE HEXAPTERUSHEXAPTERU COMMONESTUARY

DEMERSAL

SHINER SURFPERCH CYMATOGASTER AGGREGATA ABUNDANTESTUARY FRESHWATER

BUFFALO SCULPIN ENOPHRYSENOPHRY BISON RARE

STARRY FLOUNDER PLATICHTHYSPLATICHTHY STELLATUSSTELLATU COMMONESTUARY

ENGLISH SOLE PLEURONECTESPLEURONECTE VETULUSVETULU ABUNDANTESTUARY

ROCK SOLE LEPIDOPSETTA BILINEATA COMMONESTUARY

DOVER SOLE MICROSTOMUSMICROSTOMU PACFFICUSPACFFICU COMMONESTUARY

BUTTER SOLE LSOPSETTA ISOLEPISISOLEPI COMMONESTUARY

HYBND SOLE INOPSETTA ISCHYRA RARE

SAND SOLE PSETTICHTHYSPSETTICHTHY MELANOSTICTUSMELANOSTICTU COMMONESTUARY

SNAKE PRICKLEBACK LUMPENUSLUMPENU SAGITTA ABUNDANTESTUARY

PACIFIC TOMCOD MICRO GADUSGADU PROXIMUSPROXIMU RARE

PACIFIC COD GADUSGADU MACROCEPHALUSMACROCEPHALU RARE

RAFFISH HYDROLAGUSHYDROLAGU COLLIEI RARE

PENPOINT GUNNEL APODICHTHYSAPODICHTHY FLAVIDUSFLAVIDU RARE

SADDLEBACK GUNNEL PHOLISPHOLI ORNATA RARE

CRESCENT GUN NEL PHOLISPHOLI IAETA COMMONESTUARY

BAY GOBY LEPIDOGOBIUSLEPIDOGOBIU LEPIDUSLEPIDU RARE

PILE PERCH RHACOCHILUSRHACOCHILU VACCA RARE

STRIPED SEAPERCH EMBIOTOCA ATERAISATERAI RARE

PRICKLEY SCULPIN COTTUSCOTTU ASPER RARE

PACIFIC STAGHORN SCULPIN LEPTOCOTTUSLEPTOCOTTU ARMATUSARMATU ABUNDANTESTUARY

PADDED SCULPIN ARTEDIUSARTEDIU FENESTRALISFENESTRALI COMMONESTUARY

SOFT SCULPIN GIBERTIDIA SIGALUTESSIGALUTE RARE

WALLEYE POLLOCK THERAGRA CHALCOGRAMMA RARE

REDSIDED SHINER RICHARDSONIUSRICHARDSONIU BALTEATUSBALTEATU COMMONESTUARY

LARGESCALE SUCKER CATASTOMUSCATASTOMU MACROCHELLUSMACROCHELLU RARE

SOURCESSOURCE WINDWARD 2003B USACE 1983
NOTESNOTE

ABUNDANCE AND OCCURRENCE ONLY PROVIDED FOR COMMON AND ABUNDANT SPECIES

ABUNDANCE CITATIONSCITATION WEITKAMP AND CAMPBELL 1980 WARNER AND FRITZ 1995
WEST ET AL 2001 AS CITED IN WINDWARD 2003B

OCCURRENCE CITATIONSCITATION ESCHMEYER AND HERALD 1983 BATTELLE ET AL 2001
THE THREESPINE STICKLEBACK IS ALSO CONSIDERED DEMERSAL SPECIES

KCSIIP4 54774
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TABLE 44 BIRD SPEOESSPEOE DOCUMENTED IN THE LOWER DUWAMISH RIVER

COMMON NAME SCIENTIFIC NAME

CANADA GOOSE BRANTA CANADENSISCANADENSI

WOOD DUCK AIX SPONSA

GADWALL ANASANA STREPERA

AMERICAN WIGEON ANASANA AMERICANA

MALLARD ANASANA PLATYHYNCHOSPLATYHYNCHO

CINNAMON TEAL ANASANA CYANOPTERA

NORTHERN SHOVELER ANASANA CLYPEALA

GREENWINGED TEAL ANASANA CRECCA

BUFFLEHEAD BUCEPHAA ALBEOLA

COMMON GOLDENEYE BUCEPHALA CLAN GUA
BARROWSBARROW GOLDENEYE BUCEPHALA ISLANDCA

HOODED MERGANSER LOPHODYTESLOPHODYTE CUCULLATUSCUCULLATU

COMMON MERGANSER MERGUSMERGU MERGANSER
REDBREASTED MERGANSER MERGUSMERGU SERATOR

COMMON LOON GA VIA IMMER

PIEDBILLED GREBE PODILYMBUSPODILYMBU PODICEPSPODICEP

REDNECKED GREBE PODICEPSPODICEP GRISEGENA

WESTERN GREBE AECHMOPHORUSAECHMOPHORU OCCIDENTALSOCCIDENTAL

DOUBLECRESTED CORMORANT PHALACROCORASPHALACROCORA AURITUSAURITU

GREAT BLUE HERON ARDEA HERODIASHERODIA

GREEN HERON BUTORIDESBUTORIDE VIRESCENSVIRESCEN

TURKEY VULTURE CATHARTESCATHARTE AURA

OSPREY PANDION HAIAE US

BALD EAGLEB HALIAEETUSHALIAEETU LEUCOCEPHALUSLEUCOCEPHALU

HARPSHINNED HAWK ACCIPITER STRIATUSSTRIATU

COOPERSCOOPER HAWK ACCIPITER COOPERII

REDTAILED HAWK BUTEOJAMAICENSISBUTEOJAMAICENSI
MERLIN FALCO COLURNBARIUSCOLURNBARIU

PEREGRINE FALCONC FALCO PEREGRNUSPEREGRNU
KILIDEER CHARADRIUSCHARADRIU VOCIFERUSVOCIFERU

GREATER YELOWLEGSYELOWLEG TRINGA MELANOLEUCA

SPOTTED SANDPIPER ACT ITSIT MACULARIA

SEMIPALMATED SANDPIPER CALIDRISCALIDRI PUSILA

WESTERN SANDPIPER CALIDRISCALIDRI MAURI

LEAST SANDPIPER CALIDRISCALIDRI MINUTILLA

DUNLIN CALIDRISCALIDRI ALPINE

LONGBILLED DOWITCHER LIMNODROMUSLIMNODROMU SCOLOPACEUSSCOLOPACEU

BONAPARTESBONAPARTE GULL LARUSLARU PHILADELPHIA

MEW GULL LARUSLARU CANUSCANU

CALIFORNIA GULL LARUSLARU CALL FORNICUSFORNICU

GLAUCOUSWINGED GULL LARUSLARU GAUCESCENSGAUCESCEN

CASPIAN TERN STERNA CASPIA

PIGEON GUILLEMOT CEPPHUSCEPPHU COLUMBA

ROCK PIGEON COLUMBA LIVIA

INTEGRAL CONSULTING INC OF
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LOWER DUUAMISH WATERWAY SLIP EARLY ACTION AREA

TABLE 44 CONTINUED

FEBRUARY 92007

RUFOUSRUFOU HUMMINGBIRD

BELTED KINGFISHER

DOWNY WOODPECKER

NORTHERN FLICKER

WESTERN KINGBIRD

STELLERSSTELLER JAY

AMERICAN CROW

PURPLE MARTIN

TREE SWALLOW

VIOLETGREEN SWALLOW

CLIFF SWALLOW

BARN SWALLOW

BLACKCAPPED CHICKADEE

CHESTNUTBACKED CHICKADEE

BUSHTIT

REDBREASTED NUTHATCH

BEWICKSBEWICK WREN

MARSH WREN

GOLDENCROWNED
KINGLET

RUBYCROWNED KINGLET

TOWNSENDSTOWNSEND SOLITAIRE

HERMIT THRUSH

AMERICAN ROBIN

EUROPEAN STARLING

AMERICAN PIPIT

CEDAR WAXWING

ORANGECROWNED WARBLER

YELLOW WARBLER

YELLOWRUMPED WARBLER

COMMON VELLOWTHROAT

WILSONSWILSON WARBLER

SPOTTED TOWHEE

SAVANNAH SPARROW

SONG SPARROW

WHITECROWNED SPARROW

GOLDENCROWNED SPARROW

DARKEYED JUNCO

BLACKHEADED GROSBEAK

REDWINGED BLACKBIRD

BROWNHEADED COWBIRD

HOUSE FINCH

AMERICAN GOLDFINCH

HOUSE SPARROW

NOTESNOTE

CHAEFURA VAUXI

SELASPHARUSSELASPHARU RUFUSRUFU

CERYLE ALCYON

PICOIDESPICOIDE PUBESCENSPUBESCEN

COLA PTESPTE AURATUSAURATU

TYRANNUSTYRANNU VERTICALISVERTICALI

CYANOCITTA ST ELLEN

CORVUSCORVU BRACHYRHYNCHOSBRACHYRHYNCHO

PRO GNE SUBSSUB
TACHYCINETA BICOLOR

TACHYCINETA THALASSINA

PETRNCHELIDON PYRRTLONOTA

HIRUNDO RUSTICA

POECILE
ATNICAPILLUSATNICAPILLU

POECILE RUFESCENSRUFESCEN

PSALTNIPARUSPSALTNIPARU MINIMUSMINIMU

SITTA CANADENSISCANADENSI

THRYOMANESTHRYOMANE BE WICKI

CISTOTHORUSCISTOTHORU PAUSTNSPAUSTN

REGULASREGULA SATRAPA

REGULASREGULA CALENDULA

MYADESTESMYADESTE TOWNSENDI

CAT HARUSHARU GUTTATUSGUTTATU

TURDUSTURDU MIGRATORIUSMIGRATORIU

STUMUSSTUMU VULGARSVULGAR

ANTHUSANTHU RUBESCENSRUBESCEN

BORN BYCILLA CEDRORUM

VERMIVORA CELATA

DENDROICA PETECHIA

JENDROICA CORONATA

GEOTHLYPISGEOTHLYPI TRICHASTRICHA

WISOT IA PUSILLA

PIPIO MACUAT US

PASSERCULUSPASSERCULU SANDWICHENSISSANDWICHENSI

MELOSPIZA MELODIA

ZONOTNICHIA EUCOPHRYSEUCOPHRY

ZONOTRICHIA ATRICAPILLA

JUNCO HYEMALLSHYEMALL

PHEUCTICUSPHEUCTICU MELANOCEPHALUSMELANOCEPHALU

AGELAIUSAGELAIU PHOENICEUSPHOENICEU

MOLOTHRUSMOLOTHRU ATER

CARPODACUSCARPODACU MEXICANUS

CARDUELISCARDUELI FRI STISSTI

PASSER DOMESTICUSDOMESTICU

INTEGRAL CONSULTING INC

SPECIESSPECIE OBSERVED FROM 2003 TO 2006 DESILVISDESILVI 2006 PERS COMM
STATE AND FEDERAL THREATENED SPECIES

FEDERAL SPECIESSPECIE OF CONCERN

WASHINGTON STATE CANDIDATE SPECIES

OF

KCSIIP4 54776
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BIOLOGICAL ASSESSMENT

LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA FEBRUARY 2007

TABLE 61 HABITAT ACRESACRE BY ELEVATION RANGE

HABITAT ELEVATION RANGE EXISTING CONDITIONSCONDITION POST CONSTRUCTION NET CHANGE

FT MLLW ACRESACRE ACRESACRE ACRESACRE

UPLAND 12 TO TOP OF BANK

RIPARIAN 12 TO TOP OF BANK 012 039 028A

AQUATIC BELOW 12
UPPER INTERTIDAL 12 TO 031 080 049

LOWER INTERTIDAL TO 54 155 001

SHALLOW SUBTIDAL 4 TOLU 080 108 029

SUBLITTORAL DEEPER THAN 10 071 000 071

TOTAL AQUATIC 336 344 008

PROJECT TOTAL

TOTAL ACREAGE 348 383 036

NOTESNOTE MLLW MEAN LOWER LOW WATER

INCLUDESINCLUDE 015 ACRESACRE NPANAN HABITAT ENHANCEMENT

INTEGRAL CONSULTING INC
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TABLE 71 POTENTIAL EFFECTSEFFECT OF THE PROPOSED ACTION ON THREATENED SPECIESSPECIE WITHIN THE

SLIP EAA

COMMON ENDANGERED EFFECT ON LISTED EFFECT ON DESIGNATED

SCIENTIFIC NAME SPECIESSPECIE ACT LISTING SPECIESSPECIE CRITICAL HABITAT

PUGET SOUND CHINOOK FEDERAL THREATENED MAY AFFECT BUT NOT MAY AFFECT BUT NOT LIKELY TO

SALMON ONCORHYNCHUSONCORHYNCHU SPECIESSPECIE STATE
LIKELY

TO ADVERSELY ADVERSELY AFFECT

TSHAWYTSCHA CANDIDATE SPECIESSPECIE AFFECT DESIGNATED CRITICAL HABITAT

COASTALPUGET SOUND BULL FEDERAL THREATENED MAY AFFECT BUT NOT MAY AFFECT BUT NOT LIKELY TO

TROUT SALVELINUSSALVELINU SPECIESSPECIE STATE LIKELY TO ADVERSELY ADVERSELY AFFECT

CON FLUENTUSFLUENTU CANDIDATE SPECIESSPECIE AFFECT DESIGNATED CRITICAL HABITAT

PUGET SOUND STEELHEAD PROPOSED FOR MAY AFFECT BUT NOT NO CRITICAL HABITAT

ONCORHYNCHUSONCORHYNCHU MYKISMYKI FEDERAL THREATENED LIKELY TO ADVERSELY DESIGNATED

LISTING AFFECT

BALD EAGLE HALIAEEFUSHALIAEEFU FEDERAL AND STATE WILL NOT AFFECT NO CRITICAL HABITAT

LEUCOCEPHALUSLEUCOCEPHALU THREATENED SPECIESSPECIE DESIGNATED

NOTESNOTE FAA EARLY ACTION AREA

INTEGRAL CONSULTING INC

KCSLIP4 54778
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